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To  the  AUTHOR 

O  F  T  H  E 

Methodical  Synopsis 
of  Mineral  Waters. 


r 

SIR, 


f  Send  ,yoU'  fome  Animadverftons  fur- 
nijhed  hy  cool  reflexion  upon  fo?ne 
pffges  in  a  late  Effay  on  EEaters^ 
wherein  not  only  you^  with  mof  of  the 
moderns^  hut  all  Antiquity  is  arraign¬ 
ed  for  pronouncing  any  JdAater  fidphu- 
reous. 


I  commit  them  to  he  correSted^  di- 
gefed  and  improved  at  your  difcretton. 

But  there  is  another  article  hefdes 
Sulphur  which  alfo  calls  for  fome  no¬ 
tice^  OMd  that  is  Nitre,  which  our 
common  Cenfor  has  endeavoured  utter¬ 
ly  to  explode  from  waters  not  lefs  than 
Sulphury  hut  this  I  fall  refer  in  a 
particular  manner  toyou^  and  hope  that 
you  alfo  in  your  turn  will  maintain  a 
facred  regerd  to  the  maxim  of  fas  eft 
€t  ab.  hofte  doceri,  as  I  have  doneK 

YourSy 
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THE 


PREFACE. 


rH  E  defign  of  the  following  treatife  is  not  to  de¬ 
tract  fmn  the  real  merit  of  the  Author  of  the 
Effay  on  Waters,  who  having  devoted  his  re¬ 
tirement  from  hts  native  land  to  the  making  of  fever al 
nfeful  experiments  on  the  mineral  waters  abroad^  has 
thought  fit  to  ofier  them  to  the  public^  hut  being  pretty- 
much  a  fir  anger  to  thofe  nearer  home^  appears  to  me 
to  have  placed  them  in  an  injurious  light :  neither 
moreover  are  the  following  animadverfions  now  puh- 
lijhed  from  a  peculiar  deference  to  the  fentiments  of  this 
author^  but  as  an  ejjay  to  fettle  a  point  in  Hydrology 
not  yet  determined^  viz.  whether  Sulphur  in  Subfiance 
be  or  be  not  contained  in  waters ;  for  befides  Hoff¬ 
man,  who  is  in  doubt  concerning  it^  a  late  eminent 
French.  Academician  cenfures  the  writers  on  thefe  fub- 
jehfs  for  confounding  Bitumen  (in  other  terms  the 
Oily  Matter)  with  Sulphur^  and  alledges  that  what 
is  obtained  from  waters  under  the  denomination  of  SuU 
phur^  is  a  creature  of  the  fire  in  the  operation^  being 
the  meer  re  full  of  a  new  combination  of  Bitumen  and 
the  vitriolic  Acid',  but  that  Gentleman  and  the  refi  of  the 
compilers  of  the  Memoirs -are  more  excufahle  than  our 
Author  ;  for  indeed,  as  far  as  appears  from  thofe  Me¬ 
moirs,  they  were  hut  little  acquainted  with  the  waters 
called  Sulphureous,  which  are  frequent  in  G.  Britain 
and  Ireland,  of  which  our  Author  might  have  inform¬ 
ed  himfelf  from  the  various  experiments  and  obferva- 
tions  which  had  been  made  on  them,  Jhewing  that  thofe 
vcatersy  frejh  drawn,  antecedent  to  any  new  combi¬ 
nation: 
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nation  of  parts^  either  hy  the  fire  or  by  putrefahlion-^ 
but  in  their  natural  fiate^  have  the  fame  effects  on  the 
organ  of  fmelling  and  in  dif colouring  metals  as  the  So¬ 
lution  of  Sulphur^  and  what  is  of  more  importance^  in 
their  operation  on  the  human  body. 

Had  I  indulged  the  fpirit  of  refentment^  a  certain 
Author  might  have  been  here  reprefented  in  a  light 
which  would  have  moved  laughter  in  my  readers ;  but 
I chofe  not  to  be  ludicrous  on  a  ferious  fubjeSi^  and  at 
the  fame  time  do  gladly  embrace  the  prefent  opportunity 
of  paying  proper  regard  to  every  degree  of  real  merit  in 
bis  performance.^  and  particularly  with  refpe^l  to  thofe 
Experiments  of  fome  importance  confirming  the  prefence 
of  a  volatile  fulphureous  Acid^  and  likewife  of  the 
Nitre  of  the  Ancients  in  the  Chalybeate  waters  of 
Spa,  and  in  thofe  of  Aken  and  Borfet;  and  I  have 
cheerfully  fubmitted  to  the  drudgery  of  extracting^ 
feparating  and  digefting  thefe  and  fome  other  Experi¬ 
ments  from  amidft  a  farrago  of  extrinfic  matters  with 
which  they  fiand  blended  in  his  book.,  and,  of  applying 
them  to  the  elucidation  and  cf  'ihlijhment  of  the  point 
in  quefiion^  tho  advanced  by  hirtf.  with  a  contrary^ 
intention. 

And  this  may  ferve  as  an  anfwer  to  the  Objection 
that  has  frequently  been  made  to  the  prefent  undertaking.,, 
viz.  that  the  Author  is  not  worthy  of  the  ferious  and 
folemn  confutation  here  beflowed  on  him ;  but  perhaps 
it  were  better  that  thofe  who  made  this  Objection 
fhould.  abate  a  little  of  their  pride.,  and  recoiled  that 
fever al  of  the  Adepts^  although  bad  reafoners.,  have 
left  us  many  valuable  Experiments  which  have  proved 
ufeful  to  pofterity  and  been  applied  to  far  better  pur- 
pofes  than  the  authors  of  them  ever  imagined  or 
intended. 

I  do  alfo  moft  cordially  acknowledge  that  the  Au-. 
tbor  s  cenfure  of  the  lax  and  vague  fenfe  in  which  the 
word^  Sulphur  has  been  ufedy  is  undoubtedly  jufi.,  and 

m.av 
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may  prove  a  happy  occafmn  of  introducing  a  greater 
degree  of  precifmi  in  treating  on  thefe  fuhjeBs^  as  I 
humbly  hope  it  has  luckily  furnijhed  the  opportunity  of 
the  prefent  exhibition  of  the  following  Experiments  and 
Obfervations  tending  to  eftablijh  the  exiftence  of  Sul¬ 
phur^  and  of  its  volatile  Acid  in  waters. 

Eo  conclude^  as  I  apprehend  that  a  blind  adherence 
to  the  dilates  of  Antiquity  on  one  handy  and  an 
affeBatioti  of  novelty  and  fpirit  of  contradiction  on 
the  other y  are  equally  enemies  to  the  dif cover y  of  truth 
und  promotion  of  fciencey  it  will  give  me  great  fa-- 
tisfahiony  if  in  the  judgment  of  the  impartialy  I  have^ 
in  handling  this  debate.,  fleered  clear  of  both  thefe 
extremes. 


THE 
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ERRATA. 

•  In  TRACT  L  | 

PAGE  I.  to  according  add  to  | 

p.  63.  line  6.  7.  for  volatile  read  vehicle  | 
p.  84.  laft  paragr.  for  argillareoas  read  argillaceous i 

In  TRACT  II:  i 

Line  19.  for  of  read^  ‘ 

In  TRACT  HI.  '  ,  -  j 

To  the  beginning  of  the  laft  paragr.  but  one  add  If  1 
p.  17.  for  venientie  read  venienti 
p.  2 1. for  Hydadid  read  Hydatid  ■  1 


\ 

THE 

ARGUMENT,  &c. 


Section  I.  ' 

T)/ Phlogis TON,  Sulphur,  and  Oily 
Matter,  according  Dr*  LUCAS. 

) 

The  Phlogifton  he  defcrlbes  to  be  a 
Jimple  elementary  body^  the  caufe  of  In¬ 
flammability^  Colours  and  Odours  in  bodies  c 
that  It  is  one  and  the  fame  in  the  fubjeds 
'of  the  three  kingdom's  ;  that  Vegetables  and  Animals 
abound  with  it ;  fo  do  Sulphur^  Goal  and  Bitumen^  and 
no  Minerals  are  perfedly  exempt  from  it :  that  it  is 
the  Sulphw'  of  all  the  medicated  Waters  of  the  mo- 
dernSy  or  that  the  principle  impregnating  the  Waters- 
called  Sulphureous  is  Phlogiflon^  being  wholly  difllnd 
from  Sulphur^  and  from  the  Oily  matter. 

Thus  does  this  great  -Reformer  of  our  Language 
utterly  difcard  Sulphur  from  any  (hare  in  the  im¬ 
pregnation  of  Waters,  fubflituting  the  Phlogifton 
in  its  Place,  and  alledging  that  the  Oily  matter 
has  often  been  confounded  with  it ;  but  of  how 
great  importance  thefe  diflind:ions  are,  and  whe¬ 
ther  his  manner  of  treating  them  tends  to  throw 
light  or  darknefs  upon  the  fubjedf,  may  be  judg¬ 
ed  by  the  following  Scheme,  exhibiting  in  one 
view,  the  fcattered  accounts  given  chiefly  by  him- 
-elf,  of  the  three  articles  mentioned, 

B  fhe 


ne  Phlogijlon. 


I.  Has  a  difagreeable 
llench  {aa). 


Tarnifhes  filver 
firlt  yellow,  then  black. 
(ddj 


3.  Gives  a  black  or 
brown  colour  to  the  pre¬ 
cipitations  of  the  folu- 
tions  of  fijver  or  lead, 

(ffl 


4.  Reduces  lead  to  its 
priftine  metallic  form  j 
the  whited  paint  of  lead 
laid  upon  boards  or  walls 
over  jakes  or  fewers 
grows  black  or  lead-co¬ 
loured,  and  foon  after 
puts  on  a  fhining  metal¬ 
lic  fplendor  on  its  fur- 
face,  {kk). 

5.  Such  waters  as 
cdntain  the  Phlogifton 
lofe  it  on  being  heated, 
its  union  to  the  other 
principles  being  lax. 

(rnm) 


{aa)  Eflay  on  the  wa¬ 
ters,  Hart  II.  p.  zo. 

{dd)  Ibid,  Part  II.  p. 
ao. 

(ff)  Ihid. 

\kk)  Ibid. 

{mm)  Ib.  p.  17  &  21. 


Sulphur. 

1.  Has  a  difagreeable 
fmell,  efpecially  in  the 
folution  precipitated  by 
acids,  {bh)» 

2.  The  folutions  of 
fulphur  tarnilh  filverfirft 
yellow,  then  red,  blue, 
purple  and  black ;  and 
their  vapour  produces  the 
fame  effefts  more  flowly 
( ee). 

3.  Water  impregnated 
with  folution  of  fulphur 
precipitates  white  metals 
of  different  lhades  of 
yellow  or  brown,  accor¬ 
ding  to  the  fubtilty  of 
the  impregnation  (gg)> 

4.  Sulphur  has  not 
this  effeib. 


5.  Sulphur,  when 
diffolved  in  water  is  de- 
compofed  in  the  evapo¬ 
ration,  the  phlogifton 
flying  off  (««). 


(bh)  Ibid  p.  zz. 

{ee)  Ib,  Part  III.  p. 

35* 

(gg)  Ibjd. 

(nn)  Ib.  p.  316. 


The  Oily  matter ^ 

1.  Emits  a  difagree¬ 
able  ftench  in  ptitrid 
waters,  like  that  of  a 
folution  of  fulphur  pre¬ 
cipitated  by  acids  (cc). 

Z.  Several  putrid  wa¬ 
ters  tinge  filver  of  a 
lead  colour,  yellow  and 
blacki/h. 


3.  Several  putrid  wa¬ 
ters  turn  yellowifh  and 
give  a  brownilh  fediment 
with  folution  of  filver 
(hb)  and  of  lead  :  and 
iome  river  waters  give 
a  purple  or  violet  preci¬ 
pitate  with  folution  of 
filver  (ii ). 

4.  The  calx  ©f  lead 
is  reduced  to  its  priftine 
metallic  form  by  fluxing 
with  any  inflamable  bo¬ 
dy,  as  fat,  pitch,  or  even 
mineral  oil  or  bitumen, 

(III 


5.  The  Oily  matter  is 
fcarce  difeoverabJe  in 
any  water  by  the  fenfes 
before  fermentation,  pu-» 
trefaftion  or  evapora¬ 
tion  (00). 

{cc)  Ib.  loc.  cit. 

{hh)  Method,  fynop. 
of  min.  waters.  Book  vi. 

{ii)  Effay  on  waters 
Part  I.  p.  131.  137. 

(ll)  Ib.  Parti,  p.  3.  4. 
{00)  Ib.  Part  II.  p.  zz. 
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'  I .  It  does  not  appear  from  the  foregoing  Table 
that  our  Author,  who  ufes  great  freedom  in  cen- 
furing  others  for  confounding  thefe  three  Principles 
which  he  pronounces  to  be  fo  widely  different,  viz. 
Sulphur^  the  Phlogijion^  and  the  Oily  matter^  has  yet 
made  any  notable  advances  beyond  his  predecef. 
fbrs,  in  fettling  their  feveral  proper  and  diftinguifh-. 
ing  chara6lers :  For  according  to  him,  Sulphur 
agrees  to  Phlogifton  in  the  Smell,  in  tarnifhing  Sil¬ 
ver,  in  blackening  the  Precipitations  of  the  folu- 
tions  of  Silver  and  Lead,  and  in  Volatility ;  in 
fhort,  in  every  charadler  except  the  redudlion  of 
the  calx  of  Lead  to  its  priftine  metallic  form, 
and  fot  an  obvious  reafbn,  viz._  its  abounding 
with  a  very  large  proportion  of  acid  to  its  Phlo^~ 
gijion^  whereby  it  is  rather  adapted  to  keep  metals 
in  a  corroded  ftate  than  to  reduce  them  to  a  per- 
fe£l  metallic  one :  But  hfe  Oily  matter  agrees  to  the 
Phlogijlon  in  this  laft  mentioned  character,  and  in 
every  other  except  Volatility,  and  when  volatilized 
by  putrefadlion  agrees  to  the  other  accounts  of 
the  Phlogifton  in  the  Table. 

The  following  may  ferve  as  a  Specimen  of  the 
fuccefs  of  his  endeavours  to  diflinguifh  the  Oily 
matter  from  the  Phlogifton:  Part  II.  p.  21.  Such 
waters  as  contain  the  Phlogifton  lofe  it  on  being  heat-^ 
ed^  but  the  Oily  matter  may  be  found  with  the  Refidu- 
um  after  evaporation  of  the  aqueous  humidity, 

A  very  peremptoty  and  decifive  account  of  the 
niatter  truly  :  What  pity  it  is  but  it  were  a  juft 
one  P  But  alas !  when  we  come  to  apply  this  rule 
to  fads,  as  fhall  be  done  in  the  fequel,  we  find 
feveral  undeniable  inftanccs  of  the  Phlogifton  be-? 
ing  retained  in  the  Reftduum  after  the  evaporation 
of  the  aqueous  humidity,  and  fo  we  are  left  equal¬ 
ly  bewildered  as  before  ;  and  the  decornpofition 
of  Sulphur  by  the  flying  off  of  the  Phlogifton  in 
evaporation  will  hereafter  be  fhewn  to  be  imagU 
nary. 
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But,  to  do  him  juflice,  it  mufl  be  confefled  he 
has  taken  care  elfe where  ( a)  to  lay  down  the  di- 
flinguifhing  Marks  of  Sulphur  and  ks  Hepnr ;  but 
it  is  alfo  obfervable  that  moll  of  thofe  marks  are 
actually  found  in  the  waters  called  Sulphureous, 
or  in  their  natural  produds,  as  fhall  be  exempli¬ 
fied  in  the  fequel. 

2.  The  congruous  appearances  exhibited  by  the 
Sulphur  and  Phlogijion  in  the  above  Table  fhould 
feem  to  fhew  their  fimilar  nature,  except  in  the 
greater  proportion  of  acid  in  the  former  ;  but  ac¬ 
cording  to  our  Author,  thefe  two  fubflances  are 
wholly  diflindt,  and  fb  far  diflimilar  that  the  ap¬ 
pearances  common  to  Sulphur  and  Phlogijion  in  the 
above  Table,  are  not  owing  to  Sulphur  qua  SuU 
phur^  but  to  the  difengaged  Phlogijion  or  inflam¬ 
mable  principle  alone  (b)^  fo  that  the  dilcolouring 
of  Silver,  and  of  the  Precipitates  exhibked  by  the 
folution  of  Silver  and  Lead,  which  have  hitherto 
been  laid  down  as  marks  of  Sulphur^  are  by  him 
deftroyed  as  fuch  and  appropriated  to  the  Phlogijion: 
For  (proceeds  he)  Before  the  Phlogiflion  is  fet  at 
liberty  by  breaking  in  fome  fort  its  conneSlion  with 
the  univerfal  acid  in  Sulphur,  by  the  interpofition  of 
ale  all  s^  lime  or  other  matters  that  abforb  or  overcome 
the  acif  Sulphur  alone ^  or  the  concrete  Sulphur^  is  not 
found  to  gild  Silver  or  tinge  it  yellow  ;  but  as  foon  as 
the  connebiion  aforefaid  is  broke^  and  the  folution  of 
Sulphur  is  made  by  lime  or  alcalis^  then-  the  difen^. 
gaged  Phlogilton  flies  ofl]  Jirikes  the  fenfe  of  fmelU 
ing  with  a  putrid  Jiench^  tarnifloes  Silver^  Sic. 

I  confefs  I  am  not  without  flifpicion  that  an  affec¬ 
tation  of  fuperior  Science,  and  particularly  an  excef-. 
five  fondnefs  of  the  greek  Word  above  mention¬ 
ed  pretty  much  a  ftranger.  to  vulgar  ears,  may 
have  betrayed  our  Author  into  an  utter  nep;lect  of 

fa)  Effay  on  Waters,  Part  III.  p.  35.  (h)  Ibid.  p.  278. 

the 
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the  evidence  of  common  fenfe  :  For  where  is 
the  alcali  to  let  loofe  the  Phlogifion  in  an  oint¬ 
ment  of  brimftone  and  butter  fo  offenfive  to  deli¬ 
cate  ladies  in  the  cure  of  the  itch  ?  And,  taking 
for  granted  that  the  difcolouring  of  other  metals 
by  Sulphur  proceeds  from  the  fame  principle,  as 
that  of  Silver,  has  he  forgotten  the  colour  indu¬ 
ced  to  quick-filver  by  Sulphur  in  the  JEthiops  im- 
neral  by  meer  trituration  ?  But  not  to  evade  the 
tefl  by  Silver,  a  filver  tea-lpoon  by  a  fingle  im- 
merfion  into  the  melted  flowers  of  Sulphur  re¬ 
ceives  an  almofl;  indelible  flain  :  And  is  not  4II 
this  effedled  by  the  concrete  Sulphur^  or  Sulphur 
alone  ?  Vain  therefore  are  his  endeavours  to  dc- 
flroy  thefe  obvious  marks  of  Sulphur. 

Our  Author  however  proceeds  without  referve 
or  fubterfuge  (not  to  fay  without  caution)  to  aflert 
that  the  fetid  fmell  and  tarnijhing  Silver  in  putrify- 
ing  Waters  (to  which  he  compares  thofe  called  ful- 
phureous)  is  owing  to  the  Phlogijlon^  and  not  only 
fo,  but  to  Phlogifton  alone,  (a) 

I  fhall  therefore  fliew  that  the  effluvia  of  putrid 
Waters  do  not  furnifli  an  adequate  proof  of  this 
pofition,  becaufe  it  is  certain  that  they  do  not  con- 
fift  of  Phlogifton  alone,  but  contain  alfo  a  volatile 
alcaline  fpirit  and  fait,  as  has  been  proved  by 
particular  Experiments  on  putrid  Sea-Water,  and 
putrid  Rain  and  Spring- Waters,  and  therefore  it 
does  not  appear  that  the  above-mentioned  Pheno^ 
mena  of  fetor  and  tarnifhing  Silver  are  owing  to 
the  Phlogifion  alone,  but  rather  to  a  combination 
of  it  with  the  volatile  alcali ;  and  this  may  be  of 
notable  ufe  in  diftinguifhing  the  great  difference 
between  Waters  become  fetid  by  putrefaction  and 
the  natural  fulphureous  Waters,  in  this  important 
refped:,  that  in  the  firfl:  the  Phlogifton  is  combined 
vvith  a  volatile  alcali,  whereas  in  the  lafl:  it  is 

found 

Ib,  p.  279, 
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found  to  be  combined  with  a  volatile  acid,  as  fhall 
be  fhewn  in  the  fequel,  and  even  from  fbme  of 
our  Author’s  own  experiments. 

In  the  mean  time  it  would  be  neceflary  to  ex¬ 
amine  the  Phlogijion  in  a  flate  of  fimplicity,  or  in 
flich  a  form,  where  it  makes  the  neareft  approach 
thereunto,  or  at  leafl  that  fubtile  fluid  or  fluids 
wherein  it  is  found  in  greatefl  abundance,  as  far 
as  cognizable  to  our  fenfes  and  capable  of  being 
flibjecled  to  experiments,  in  order  to  determine 
how  far  the  fetor  and  the  tarnifhing  of  Silver  in 
waters  is  or  is  not  owing  to  the  Phlogijion  alone. 

In  this  inquiry  we  are  not  to  take  in  every  in¬ 
flammable  vapor  or  fubtile  matter,  not  even  that 
which  conflitutes  the  fulminating  damp  in  mines, 
taking  fire  at  the  approach  of  a  candle,  for  this, 
according  to  the  defcription  given  us  of  it,  (a) 
leaves  a  flrong  fmcll  of  brimflone ;  but  there  is 
another  Phlogijion  which  approaches  much  nearer 
to  fimplicity,  being  found  void  of  all  fmell,  and 
that  is,  the  fubtile  inflammable  vapor  which  im¬ 
mediately  catches  fire  at  the  approach  of  a  lighted 
candle,  being  found  floating  on  the  furface  of 
divers  waters,  and  even  of  fome  earths,  and  is 
the  genuine  production  of  the  Petroleum,  and 
often  found  in  the  neighbourhood  of  Coal-Mines  ; 
and  the  confideration  of  this  fpecies  of  the  Phlo¬ 
gijion  will  be  more'  to  the  prefent  purpofe  becaufe 
of  its  affinity  to  that  of  Sulphur^  which  is  allowed 
to  be  compoied  of  fome  bituminous  matter  united 
to  the  vitriol ie  aeid. 

The  following  inftance  of  one  of  thefe  phlo- 
giftic  vapors  has  been  tranfmitted  :  ‘‘In  ibme 
Derbyjhire  Lead  mines  near  fVhetJione-edge,  have 
been  obferved  fome  fmall  drains  or  rills  of  clear 
water  trickling  down  a  Lime-ftone  rock  ;  The 
workmen  at  night,  when  leaving  off  work,  for 

(c^)  LowthoE|>  Abr,  Phil.  TranfaiJt.  Vol.  II.  p.  377. 
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one  or  more  days,  only  by  holding  a  candle  to 
this  water,  fet  it  on  fire,  which  continues  burning 
with  a  blue  flame  till  they  return  to  their  work 
and  light  their  candles  at  it  again,  and  extinguifli 
the  fmall  pafcent  flame  on  the* water’s  furface. 
Here  was  a  true  Phlogijlon  without  fmell  or  damp,> 
and  no  perceptible  acid,  which  would  have  ef¬ 
fectually  fpoiled  the  fine  rich  Lead  ore.  In  the 
fame  mines  was  an  abundance  of  pretty  large 
Boulder *fl:ones,  whole  furface  was  only  a  (hell 
full  of  a  whitifh  grey  folid  matter,  which  liquified 
before  the  fire,  manifefting  itfelf  to  be  a  clear 
Bitumen.”  And  near  akin  to  this  is  the  flame 
emitted  from  a  certain  fpot  of  ground  on  a  fide 
of  the  Appenine  mountains,  mentioned  in  the  Phi^ 
lofophical  Tranf anions  (a)^  which  is  allb  without 
fmoak  or  fmell. 

Here  then  is  a  notable  (pecies  of  Phlogijion^ 
and  which  makes  the  nearefl:  approach  to  fimpli- 
city,  which  is  both  inflammable  and  utterly  void 
of  finell,  nor  moreover  is  it  eflential  to  the  wa¬ 
ters  on  the  furface  of  which  this  Phlogijlon  floats, 
to  tinge  Silver  :  for  the  burning  Well  near  Wigan 
in  Lancajhire^  is  a  ftrong  inllance  to  the  contrary, 
the  water  of  which  does  not  tinge  Silver,  whereas 
according  to  our  Author’s  theory,  one  would  ima¬ 
gine  that  fuch  waters  where  the  Phlogijlon  was  in 
greateft  abundance  ought  to  have  the  greatefl: 
effedl  in  tinging  Silver,  and  that  thefe  phlogiftic 
vapors  are  entirely  and  fpecifically  different  from 
thofe  of  the  waters  called  fulphureous,  appears 
from  hence,  that  thefe  laft  are  ever  diftinguifhed 
by  their  fetid  fmell,  and  are  not  inflammable  at 
all,  which  is  agreeable  to  the  nature,  not  of  meer 
Phlogijlon^  but  of  Sulphur^  in  which  the  acid  fo 
greatly  predominates  over  the  Phlogijlon:  from 
all  which  appears  the  rafhnefs  of  our  Author’s  po- 


(a)  Lowthorp,  Ib.  p.  38;. 
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fition,  that  the  fetid  fmell  and  tarnifhing  of  Silver 
in  Waters  is  owing  not  to  Sulfhtir  qua  Sulphur^ 
but  to  the  Phlogijlon  alone. 

I  fhall  give  but  one  inftance  more,  in  (upport 
of  the  truth  of  this  conclufion,  which,  tho'  it  be  of' 
a  produdion  of  art,  and  chiefly  from  a  vegetable, 
yet  as  the  Phlogijlon  or  principle  of  inflammability 
is  declared  to  be  one  and  the  fame  in  the  vegetable^ 
animal  and  mineral  kingdoms^  will  fcarce  be  deem¬ 
ed  impertinent,  and  that  is  i^lther,  being  one  of 
the  mofl  inflammable  of  all  liquids,  and  which, 
like  the  vapor  on  the  waters  before  mentioned, 
catches  fire  at  the  approach  of  a  lighted  candle, 
being  ther  highly  attenuated  oil,  phlogiflic  or  in- 
'  flammable  part  of  wine,  and  which,  in  feveral 
appearances  exadly-  refembles  that  mofl  fubtilc 
Bitumen  called  Naphtha. 

I  procured  therefore  a  fpecimen  of  the  vitriolic 
iEther  exqufitely  pure  from  Dr.  Frdneis  Hutchefon^ 
Profefibr  of  Chymiflry  in  Dubliny  and  immerfed 
Silver  in  it,  and  expofed  Silver  to  its  vapor,  but 
found  that  it  had  no  efFeiff  in  tinging  the  Silver  \ 
neither  moreover  had  it  any  effedf  in  producing 
any  difeolourations  with  the  folutions  pf  Mercury,  as 
appears  in  the  Table  annexed  :  But  when  in  the 
fubfequent  part  of  the  procefs  the  Phlogijlon  is  fb 
far  combined  with  the  acid  of  Vitriol  as  to  con- 
ftitute  the  volatilized  acid  called  the  Gas  of  Vitriol 
or  Sulphur^  this  has  manifefl  effeds  on  Silver  and 
its  Solution ;  and  on  the  folution  of  the  cryftals  of 
Quickfilver,  as  appears  in  the  fame  Table :  So 
that  this  affords  another  inftance  of  one  of  the  moll 
highly  phlogiflic  bodies  having  no  effcdl  in  dif- 
colouring  Silver,  even  not  until  it  makes  a  nearer 
approach  to  Snlpimr  by  being  combined  with  a 
notable  proportion  of  acid. 

Upon  the  whoje,  it  appears  from  thefe  inflances 
how  ajrbitrary  and  deftitute  of  fupport  from  ex¬ 
periment 
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periment  this  novel  dicifion  of  our  Author  is,  that 
the  Phlogifton  or  inflammable  principle  alone  is  the 
caufe  of  the  fetor  and  of  tarnifhing  Silver  in  SuU 
phur  or  any  waters  fuppofed  to  be  therewith  im¬ 
pregnated. 


Section  II. 

Ohjedions  agahifl  the  exiftence  of  Sulphur  in  ‘waters 

conjidered, 

I.  A  I  Mi  E  firft  Objedlion  is,  that  altho’  they, 
I  and  particularly  the  Aken  waters,  agree 
to  a  flilphureous  impregnation  by  their  fmell  and 
fome  other  effects,  yet  they  arc  abfolutely  colour- 
lefs,  whereas  a  much  /mailer  portion  of  adual  Sul¬ 
phur  than  appears  to  he  in  thefe  waters  would  give  a 
Jenfible  yellow  colour  to  a  much  larger  quantity  of 
water  (a). 

Anfw,  This  itnphilofophical  objedlion,  whilfl  it 
fhews  an  utter  inattention  to  the  extreme  divifibU 
lity  of  matter,  proceeds  upon  a  fuppofition  that  the 
folutions  in  the  pitiful  procefles  made  in  our  ela- 
boratories  are  as  perfect  as  thofe  of  nature,  which 
is  far  from  being  the  cafe  :  on  the  contrary,  the 
minerals  taken  up  into  waters  in  nature’s  work- 
manfhip,  are  in  a  mofl  incredibly  attenuated  flate, 
and  to  this  extremely  fubtile  flate  of  the  difiblved 
minerals,  do  we  juflly  impute  their  fuperior  energy 
and  adlivity  in  waters ;  and  this  is  apparently  the 
cafe,  particularly  in  the  Sulphureous,  whofe  vapors 
diffuled  many  yards  round  affedl  the  nofe,  and 
fbmetimes  metals  in  the  pockets  of  thofe  that  are 
near  them. 

But  were  I  inclined  to  condefcend  to  the  dull 
and  grofs  conceptions  of  our  Author  in  thefe  mat¬ 
ters,  as  if  Colour  were  an  effential  mark  of  Sulphur 
in  waters,  I  could  fwell  my  book'  with  an  account 

C  of 

(n)  EHay  on  waters,  Part  III.  p.  69. 
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of  the  various  operations  of  nature  in  this  rerpe(5l 
by  enumerating  great  numbers  of  waters  of  this 
fort  which  are  as  colourlefs  as  thofe  of  Aken^  whilft 
others  are  of  a  bluilh  caft,  or  of  a  reddifh  brown, 
and  fome  of  a  milky  colour,  particularly  the  Aqua 
Zolfa  found  on  the  road  from  Rome  to  Naples^ 
mentioned  in  the  Memoirs  of  the  French  Acadamy, 
A.  D,  1750,  but  I  rather  haften  to  a  more  diredl 
anfwer  to  his  declaration  that  a  much  frndller  (a) 
portion  of  Sulphur  than  appears  to  be  in  thefe  waters — ■ 
by  any  known  means  of  art  difolved  in  them^  •Would 
give  a  fenfihle  yellow  colour^  by  informing  him  that 
an  artificial  fulphureous  water  was  lately  prefented 
to  a  certain  medical  Society  lii  Dublin  by  that  in¬ 
genious  Apothecary  Henry  Barton^  author  of  the 
new  method  of  the  improvement  of  the  mamifa^ure  of 
Drugs^  being  a  (blution  of  Sulphur  which  had  all  the 
marks  of  the  natural  fulphureous  waters,  and  from 
which  I  myfelf  precipitated  a  Lac  by  fpirit  of  Vitriol, 
and  yet  was  as  tranlparent  as  common  water,  the 
method  of  preparing  which,  together  with  fome 
other  ufeful  matters  the  Author  intends  to  divulge 
at  a  proper  feafon  :  in  the  mean  time  I  endeavoured 
to  imitate  the  above  by  a  lefs  faturated  folution  of 
Hepar  Sulphtiris  in  the  proportion  of  2t  grains  to 
a  quart  of  foft  water,  which  was  fb  diluted  that  if 
flill  retained  its  tranfparency,  and  agreed  to  the 
natural  fulphureous  waters  in  the  flavour,  and  par-^ 
ticularly  in  the  fetid  fmell,  upon  adding  Spirit  of 
Vitriol,  in  order  to  precipitate  the  Sulphur^  tho* 
there  appeared  only  a  flibtile  white  cloud  fufpend^ 
ed  in  the  upper  part  of  the  glafs,  (even  as  in  di^ 
vers  of  the  natural  purer  fiilphureous  waters,  agrees 
able  to  the  fubtilty  of  their  impregnation  O 
moreover  it  tinged  Silver  and  its  folution  in  the 
fame  manner  as  the  natural  fulphur-watcrs  do. 

Q/- 


(a)  Eflay  on  Waters,  Part  III.  p.  69. 
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ObjeBion  11. 

OU  R  Author  lays  it  down  as  an  eJlahUfked 
axioniy  (a)  that  Sulphur  is  not  by  itfelf  folu^ 
hie  in  water ^  and  can  he  dijjolved  by  no  other  means 
known  than  thofe  of  ale  aline  falts  or  earths:  and 
that,  if  Aken  waters  (b)  were  fuch  a  folution  of 
Sulphur  as  to  contain  aElnal  and  fubftantial  Sulphur, 
an  Alcali  mujl  be  predominant  in  them, — — whereas 
a  volatile  acid  is  evidently  contained  in  them^  aitd  all 
the  mineral  acids^  inftead  of  caiifiny;  any  precipitation^ 
as  they  miift  do  in  all  folutions  of  Sulphur,  increafe 
and  preferve  the  pelhicidity  of  thefe  waters. 

Anfw.  The  whole  force  of  this  Objeeftion  refls 
on  a  fuppofition  no  lefs  prefumptuous  than  this, 
that  for  as  much  as  our  Author  knows  no  other  me¬ 
thod  of  impregnating  Stdphur  with  water,  that 
therefore  Nature  itfelf  has  no  other  method  of 
efFeding  this.  It  is  therefore  neceflary  to  inform 
him  that  not  only  Nature,  but  even  Art  can  dif- 
fblve  Sulphur  in  water  by  other  means  than  a 
meer  Alcali :  for,  in  the  Experiment  to  be  related 
in  the  next  fec5lion  it  will  appear  that  Sulphur  may 
be  divided  into  flich  minute  particles  by  meer  me¬ 
chanical  attenuation,  as  to  be  kept  invifibly  fuA 
pended  in  water,  for  a  oonfiderable  time,  and  af- 
terw'aris  precipitated  from  it ;  and  if  the  feeble  art 
of  man  can  effeeffc  this,  the  argument  is  flrong  that 
the  power  of  Nature  is  not  reflridied  to  alcaline 
falts  as  the  foie  medium. by  which  Sulphur  is  folublc 
in  water. 

It  were  but  judice  indeed  to  allow  thus  much  in 
favour  of  this  Objection,  that  the  native  Alcali  is 
a  very  frequent  ingredient  of  the  waters  called 
Sulphureous ;  but  to  infer  from  thence  that  Nature 
is  to  be  confined  within  thefe  narrow  limits  were 
very  rafh,  and  contrary  to  what  is  found  to  be  the 

^a)  Efi'ay  on  Waters,  Pan  I.  p  99.  (h)  Ib,  Part  HI.  p.  70. 
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cafe  in  feme  of  the  ftrongeft  of  thefe  waters,  par-* 
ticularly  that  of  Harrigate  in  Torkjhire  and  the 
Aquee  Badenfes  in  Ger7nany^  both  which  are  impreg¬ 
nated  not  with  an  alcaline,  but  marine  fait,  in  a  no¬ 
table  quantity,  and  ccnlequently  fome  other  men- 
ftruum  than  an  Alcali  muft  be  admitted  for  dillblv-^. 
ing  the  Sulphur  with  which  both  thefe  waters  are 
eminently  impregnated. 

If  then  Nature,  has  other  methods  of  impregna¬ 
ting  with  Sulphur  than  a  meer  Alcali,  the  force  of 
the  Objedlion  from  the  want  of  a  precipitation  by 
Acids  entirely  vaniflies :  neverthelefs  fince  the 
Aken  waters  in  particular,  which  are  allowed  to 
contain  the  native  Alcali,  are  fpecified  as  a  ftrong. 
inflance  of  this  want  of  precipitation  by  Acids,  I 
fhall  here  minutely  confider  it,  as  it  will  give  op¬ 
portunity  of  making  fome  ohfervations  tending  to 
clear  up  this  matter. 

We  are  allured  then,  as  above,  that  the  mineral 
Acids^  iiiftead  of  caujing  any  precipitation  in  Aken 
‘Waters^  are  found  to  tnereafe  and  preferve  their  pel- 
lucidity. 

Perhaps  there  had  been  more  candor  in  this 
Objection  if,  inftead  of  allerting  this  of  mineral 
Acids  only,  it  had  been  afferted  that  Acids  in  ge¬ 
neral  caufe  no  precipitation ;  but  the  objedtor 
Teems  to  be  well  aware  that  this  would  have  not 
agreed  to  a  fubfequent  experiment  of  his  on  a 
certain  vegetable  Acid,  and  therefore  it  was  requi- 
fite  he  fhould  coniine  his  objedtion  to  the  mineral 
Acids  only  ;  for  we  find  in  the  courfe  of  his  ex¬ 
periments  on  thefe  waters  that  diftilled  Vinegar  (^) 
produces  a  milky  hue  or  milkynefs  with  them,  even 
with  the  water  frefli  from  the  fources  and  with  the 
cold  water,  but  not  with  the  evaporated,  and  this 
he  imputes  to  the  Phlogiflon  prefent  in  the  frefh 
and  in  the  cold  water,  but  not  in  the  evaporated. 

It 

( a)  Effay  on  Waters,  Part  III  p.  S9,  90. 


[  13  ] 

It  is  probable  other  lels  accurate  chymlfts  might 
call  this  milkynefs  an  incipient  precipitation  or  Lac 
of  Sulphur^  and  the  rather  becaufe  it  is  well  known 
that  it  is  not  peculiar  to  the  mineral  acids  to  pre¬ 
cipitate  Sulphur  from  its  Iblution,  but  that  Vinegar 
and  other  diluted  Acids  do  alfo  effedt  the  fame 
thing  :  but  it  will  ftill  be  urged,  Why  do  the  mi¬ 
neral  Acids  exhibit  no  appearance  of  a  precipita- 
tion  ?  I  anfwer  ift,  by  rcafon  of  the  extreme  fob-  - 
tilty  and  volatility  of  the  Sulphur^  and  adly,  per¬ 
haps  by  increafing  the  pellucidity  of  this  water  on 
another  account,  even  by  efFedling  a  more  intimate 
(blution  of  the  terreftrial  matter  contained  in  thefe 
waters,  whereby  they  become  more  tranfparent, 
this  being  an  ordinary  efFedt  of  the  mineral  waters 
on  this  account ;  Perhaps  this  experiment  with  the 
mineral  Acids  on  Aken  waters  may  deferve  to  be 
reiterated  with  a  little  more  attention  :  however, 
be  the  cafe  of  Aken  waters  what  it  will,  it  appears 
from  the  teftimony  of  others  concurring  witli  my 
own  obfervations,  that  the  mineral  Acids  have  a 
very  different  effedt  upon  foveral  of  the  waters 
called  Sulphureous  than  what  they  have  upon  thofe 
of  Aken  according  to  our  Author,  and  which  wa¬ 
ters  are  more  fimply  fulphureous  than  thofe  of  Aken^ 
even  that  they  are  fo  far  from  increafing  their  pel- 
lucidity,  that  upon  a  minute  and  careful  obferva- 
tion  they  are  found  to  exhibit  a  milky  cloud  on  be¬ 
ing  dropt  into  feveral  of  thefe  waters,  particularly 
thofe  of  Moffat  in  Scotland^  which,  when  frefh  al¬ 
ways  turned  milky  with  Spirit  and  Oil  of  Vitriol 
and  Spirit  of  Nitre  ;  and  the  fame  appearance  is  v 
alfb  exhibited  by  the  mineral  acids  added  to  the 
fons  H^irjin^avenjts  in  Silejia^  and  ours  of  Swadling-- 
bai\  Killafljer  and  Lucan  near  Dublin, 

But,  to  return,  as  our  iiuthor  by  bis  repeated, 
peremptory  declarations,  that  Sulphur  cannot  be 
adlually  or  fubflantially  diflblved  in  water  without 

the 
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the  intervention  of  an  alcali,  would  feem  to  take 
upon  him  to  reflridl  the  powers  both  of  nature  and 
art  within  the  narrow  bounds  of  his  own  fcanty 
conceptions,  I  (hall  here  fhew  that  he  is  far  from 
having  (bunded  the  depths  of  the  art  in  which  he 
would  feem  to  diftinguifh  himfelf,  by  giving  a 
clear  and  undeniable  inftance,  in  a  (hort  chemical 
procefs,  of  Sulphur  being  (b  far  attenuated  as  to  be 
diflblved  or  kept  invifibly  (u(pended  in  water  for  a 
confiderable  time  without  the  leaft  alTiftance  of  an 
Alcali. 

This  experiment  was  communicated  by  a  wor*^ 
thy  brother  of  the  profelTion,  as  having  been  firft 
made  by  Chrouet  in  a  treatife  de  Aquis  Aquis  gra- 
nenftbus^  publi(hed  in  1713,  viz.  He  took  two  iron 
retorts  into  one  of  which  he  put  four  drams  of 
Sulphur^  into  the  other  three  pints  of  water,  and 
infeiting  the  neck  of  each  retort  into  a  hole  at 
each  end  of  an  empty  barrel,  and  placing  each 
retort  on  the  fire  at  the  fame  time,  the  fleams 
unitmg  in  the  barrel,  and  afterwards  condenfed, 
formed  a  liquor  refembling  the  waters  of  Aken^., 
but  he  obferves  that  if  the  Sulphur  be  wafhed  from 
its  acidity,  the  experiment  does  not  fucceed. 

This  experiment  feemed  to  be  well  worthy  of 
being  repeated,  v/hich  accordingly  was  done,  as 
follows,  by  Dr,  FrancisMutcbcfony  ProfelTor  of  Chy- 
miflry  in  Dublin^  with  forae  little  variation,  and, 
withall  (bme  further  experiments  on-  the  produbl 
of  the  operation :  he  ufed  glafs  retorts  inflead  of 
iron  ones,  and  flowers  of  Sulphur  and  pump  water, 
and  the  fleams  arifing  from  each  of  thele  being 
united  and  condenfed  in  an  empty  barrel  perfora¬ 
ted  as  above,  exhibited  a  clear  water,  not  indeed 
of  the  fmell  of  hepar  fulphiiris  (nor  refembling  the 
Aken  Waters  as  Chrouet  affirms;  but  rather  of  the 
volatile  Acid  of  Sulphur :  however,  that  a  real 
Sulphur  was  invifibly  fufpended  in  this  water,  ap-, 
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peared  from  the  following  experiments :  it  had  the 
like  effect,  not  only  on  the  fblutioris  of  Silver  and 
of  other  metals,  but  on  Silver  in  fubftance,  feven 
by  immerfion  in  the  liquor  and  by  the  vapor)  that 
the  ordinary  fblution  of  Sulphur  has^  as  appears 
in  the  Table  hereafter  annexed,  particularly  in 
tinging  Silver  of  a  dark  leaden  colour,  which  is 
more  than  the  volatile  Acid  of  Sulphur  does :  to 
which  add,  that  the  precipitates  formed  in  this 
water  by  the  addition  of  inercurial  folutions,  be* 
ing  both  feparately  dried  and  thrown  on  the  red 
hot  iron,  (hewed  pure  Sulphur  by  the  blue  flame 
and  fufFocating  fmell :  indeed  the  folution  of  fugar 
of  Lead  gave  only  a  white  cloud  and  a  white 
grumous  fediment,  with  a  few  black  fpots  at  the 
bottom,  an  appearance  perfedlly  analogous  to  what 
is  effedted  by  the  mixture  of  Bath  waters  and  that 
folution  ;  but  what  puts  this  matter  out  of  all  doubt 
is,  that  this  water  left  at  refl  three  or  four  days, 
dcpofites  a  real  flos  fulphuris  manifefled  by  its  ap¬ 
pearances  on  the  fire,  and  every  other  charadler- 
iflic  of  Sulphur^ 

ObjeBion  III. 

OUR  Author  however,  acquainted  with  no  other 
means  of  diflblving  Sulphur  but  an  Alcali, 
proceeds  upon  a  fuppofition  of  its  being  fo  diflblved 
in  water,  to  fhew  that  it  would  be  impoflible  to 
demonftrate  it,  for  this  reafbn,  that  as  foon  as  the 
union  of  the  acid  and  Phhgiflon  in  the  Sulphur  is 
broken,  and  a  folution  of  Sulphur  is  made  by  Lime 
or  Alcaic  s^  the  Phlogiflon  flies  ofl\  whilfl  the  acid 
bafls  of  the  Sulphur  unites  with  and  faturates  the  aL 
c aline  fait  I y  whofe  means  it  was  diffolved  (a)  :  and 
that  here  is  a  perfeCl  decompoftioft  of  Sulphur,  is  evi- 
dent  from  thiSy  that  without  adding  an  Acidy  fuch  a 
folution  cannot  be  revived  into  Sulphur,  whereas^  by 
refloring  what  the  Alcali  deftroyedy  an  Acidy  all  fuch 
folutions  yield  a  precipitate  of  Sulphur. 

(a)  EflTay  oti* Waters,  Part  III.  p.  279,  280,  316. 
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To  this  it  is  anfwercd,  that  the  Decompofition 
here  afTerted,  and  the  entire  flying  oflf  of  the  Phlo^ 
gijlon  is  altogether  imaginary  and  unchemical :  for 
ifl,  if  the  Phlogijion  were  really,  as  our  Author 
fays,  totally  difengaged  from  the  acid^  whilfl:  this  uni¬ 
ted  itlelf  with  and  fatnrated  the  alcaline  falt^  Sul¬ 
phur  could  not  be  reproduced  without  recalling  or 
introducing  new  Phhgijion^  which  is  contrary  to 
daily  experience  in  making  Lac  fulphuris,  where 
the  meet  addition  of  an  acid  throws  down  the 
Sulphur  in  the  white  magiffery  of  that  denomina¬ 
tion,  which  is  d  perfedl:  Sulphur  in  inflammability 
and  every  other  charader.  2dly,  The  fuppofition 
of  the  Phlogifton  quitting  its  owm  acid  and  leaving 
this  to  unite  itfelf  with  the  alcaline  fait  is  diredly 
contrary  to  the  dodlrine  of  the  affinities  of  bodies, 
even  as  reported  by  himfelf.  Part  I.  p.  ii.  of  his 
Eflay,  where  we  find  that  the  attradion  between 
the  inflammable  principle  and  the  vitriolic  (or  ful- 
phureous)  acid  is  the  flrongefl:  of  all,  and  fpecified 
as  fuperior  to  that  between  the  fame  acid  and  fix¬ 
ed  alcali’s ;  and  that  it  really  is  fb  appears  from 
the  produdion  of  Sulphur  by  the  decompofition  of 
Tartar  vitriolatum  and  other  neutral  falts  by  fufing 
them  with  Charcoal,  where  the  vitriolic  acid  hav¬ 
ing  a  flronger  affinity  with  the  Phlogifton  dn  the 
charcoal,  quits  the  alcali  and  uniting  itfelf  to  the 
Phlogifton  forms  Sulphur.  See  Macquers  Elemens  de 
Chymie  pratique.,  Sed  I.  Chap.  i.  And  3dly,  pofitive 
experiment  on  the  folution  of  Sulphur  made  in  Lime 
water  is  againfl  him :  for  this  folution  being  eva¬ 
porated,  left  behind  it  a  real  Sulphur  :  but  to  come 
to  real  fads  in  relation  to  the  waters  called  fulphu- 
reous,  it  will  appear  that  the  union  of  the  acid 
and  Phlogifton  in  thofe  waters  is  far  from  being  fo 
lax  as  he  fuppofes,  and  from  a  partial  examination 
of  a  few  of  them  haflily  aflerts.  I  will  readily 
grant  him  that  the  Pbhgiilon  is  extremely  volatile 

in 
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in  the  weaker  and  lighter  waters  of  this  clafi;  but 
that  this  is  the  cafe  in  the  ftrongeft  fort  I  deny : 
for,  befide  the  Harrigate  water,  (a)  which  retains 
its  Ihiell  even  when  a  phial  of  it  has  been  kept 
in  a  pan  of  boiling  water  a  long  time,  the  water 
of  Drumafnave  in  Ireland  retains  its  fmell  when 
evaporated  to  the  conlumption  of  half:  but  fl:ill 
rriuch  more  ftrong  and  clear  is  our  Author’s  own 
pofitive  teftimony,  (hewing  that  the  Sulphur  in  wa¬ 
ters  is  neither  decompofed  nor  loft  upon  evapora¬ 
tion,  but  depofited  and  ftill  abides,  even  in  the 
ftate  of  a  fixed  acid  and  PblogiftoHj  (the  genuine 
and  component  parts  of  Sulphur)  clofely  united,' 
refifting  the  adlion  of  the  fun,  air  and  winds,  nor 
feparable  but  by  the  adlion  of  the  fire  :  for  he  tells 
us^(l^)  of  the  lower  fprings  of  Borfet^  that  where^ 
ever  they  touch  the  wood  in  their  current^  or  ouze  from- 
the  foil^  thefe  places  are  covered  over  with  a  white^ 
fofty  Jilky  hoar^  which  being  dried  and  thrown  upon 
an  ignited  iron^  catches  fire^  emits  a  blue  flame  and  aft 
intolerable  acid  vapor ^  being  no  other  than  one  of  the 
Conferva's^  incrufled^  (in  his  own  words)  with  fome 
particles  of  fine^  fubtile  Sulphur.  Such  is  the  glar¬ 
ing  evidence  of  Truth  that  it  will  out,  even  from 
the  mouth  of  an  adverfary  in  (bme  of  his  unguard¬ 
ed  moments  ;  and  t’.iat  this  really  is  the  truth  will 
be  confirmed  in  the  fequel  by  a  minute  exami¬ 
nation  of  the  like  white  Cruft  depofited  by  other 
waters  of  this  denomination. 


ObjeHion  IV. 


HE  fourth  Objection  is,  that  no  argument 


1  can  be  drawn  of  the  prefence  of  Sulphur 
in  any  waters  from  their  effect  in  difcolouring  Sil¬ 
ver,  becaufe  this  is  an  effedt  common  to  bilge 
water  and  other  putrified  waters,  to  the  excrements 

(a)  Short’s  Hift.  of  mineral  Vol  J.  (h)  EfTay  on 

Waters,  Part  JIl.  p.  189. 


ct 
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of  animals,  Jakes  and  fewers  in  cities,  to  ftale  urine, 
and  to  the  yolk  of  an  egg  boiled  or  roafted  hard, 
which  are  not  to  be  deemed  fulphureous  from  this 
circumftance  alone,  or  bear  no  relation  to  Sulphur : 
(a)  and  elfewhere  (b)  fpeaking  of  one  of  the 
flrongell  of  thefe  waters,  he  challenges  us  to  prove 
by  a  Angle  experiment  that  it  is  more  fulphureous 
than  putrid  fea-water,  or  any  of  the  other  fait  fprings 
that  putrify  on  ftagnation. 

Anfw,  This  is  a  high  fcandal  upon  the  Waters 
we  call  fulphureous,  and  if  juftly  grounded,  ought 
to  terminate  in  their  utter  rejedtion  as  a  medicine, 
which  however  are  found  by  experience  to  have 
intrinfic  merit  more  than  enough  to  fupport  them- 
felves  under  thefe  unjuft  reproaches.  , 

I  (hall  however  give  his  Objection  its  due  weight, 
and  grant  that  it  is  indeed  common  to  putrid  wa¬ 
ters  and  to  thofe  called  fulphureous  to  tinge  filver  ; 
but  our  Author  has  not  vouchfafed  to  inform  us 
whether  they  equally  agree  in  other  refpedls,  where¬ 
as  upon  a  careful  comparifbn  it  will  abundantly  ap¬ 
pear  that  the  refpedlive  contents  of  the  waters  be¬ 
come  fetid  by  ftagnation  and  putrefaclion,  and  the 
contents  of  thofe  called  fulphureous,  are  widely 
different,  and  even  of  oppofite  qualities :  for  it  is 
an  undoubted  fadt  that  rain-water,  fea-water  and 
other  waters,  are  fb  far  changed  by  putrefadlion 
that  the  fal  medium  naturally  contained  in  them  is 
transformed  into  a  volatile  alcaline  fait,  fo  that  its 
well  known  that  they  yield  an  urinous  fait  and  an 
alcaline  fpirit,  which  is  alfo  the  cafe  of  putrid  urine, 
'  And  on  the  contrary,  it  is  no  lefs  certain 

from  undoubted,  fadls,  that  divers  of  the  waters 
called  fulphureous  are  fo  far  from  yielding  a  vo¬ 
latile  alcali,  that  they  yield  a  volatile  acid  :  of  this 
we  have  a  fenfible  proof  in  Ibme  of  the  fulphure- 

/ 

(a)  Eflay  OQ  Waters,  p.  280.  (b)  Analyfis  of  Rulty's  me¬ 

thod  fynops.  of  Wfl.  waters. 
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OU5  waters  in  Italy^  where  th^y  are  frequent,  and 
their  fmell  very  offenfive  to  the  paflengers,  par¬ 
ticularly  on  the  road  from  Rome  to  Naples,  of 
which  we  have  the  following  account  in  the  Me¬ 
moirs  of  the  French  Academy  of  the  Year  1 750. 
Elks  font  prefque  toujours  plus  chaudes  que  V air  de 
Vatmofphere,  et  d'une  couleur  laiteufe  femhable  a  celle 
de  girafol ;  la  vapeur  qui  en  fort  penetre  infenfiblement 
les  pierres  le  plus  dures  qui  s'y  trouvent  expofees,  elle 
les  enduit  de  fleur  de  foufre,  elle  les  calcine  interieure- 
ment,  et  les  diffout  de  telle  fort  qu'elles  deviennent 
legeres  et  per  dent  beaucoup  de  leur  confftance  naturelle. 
And  this  is  ftrongly  corroborated  by  the  analogous  . 
effe(5ls  of  the  acid  vapors  of  the  waters  of  Aix-la- 
chapeUe,  Borfet  and  our  Bath  waters,  in  corroding 
the  iron  works  near  them,  as  mentioned  by  our 
Author ;  (a)  and  indeed  there  are  very  few  of 
the  waters  called  fulphureous  but  what  fo  far  ma- 
nifeft  an  acidity  as  in  fome  degree  to  coagulate 
with  fbap  and  alcali’s.  This  then  is  one  confider- 
able  article  in  which  the  Phlogtjion  in  fulphureous 
waters  differs  from  that  in  putrid  waters,  that  in 
thefe  it  is  combined  with  a  volatile  alcali,  in  thofe 
with  a  volatile  acid,  and  their  operation  and  effects 
are  alfb  very  different ;  and  fo  the  air  impregna¬ 
ted  with  the  effluvia  of  waters  turned  putrid  by 
flagnation  in  low  fenny  countries  is  always  un- 
wholefbme,  whilfl  the  fteams  rifing  inceflantly 
from  fulphur-waters  into  the  air  are  fo  far  from 
caufing  or  promoting  Epidemics  that'  fuch  an  air 
checks  and  breaks  their  force  by  the  volatile  acid : 
and  how  the  putrid  waters  do  agree  to  thofe  called 
fulphureous  in  their  lightnefs  on  the  ftomach, 
railing  the  fpirits  and  other  falutiferous  effedls  the 
Author  of  this  calumny  on  the  laft  named  waters, 
is  called  upon  to  anfwer. 

(ay  EiTay  on  Waters,  Part  ITT.  p.  64, 

But 
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But  it  is  needlefe  to  add  any  thing  further  in 
order  to  fhew  the  groundleflhefs  of  the  above  in- 
finuation  than  to  appeal  to  facts  in  relation  to  the 
real  ftate  of  the  waters  called  fulphureous,  feveral 
of  which  are  fo  far  from  flagnating  that  they  flow 
with  a  rapid  flream^  (particularly  that  of  Cunley^ 
boufe  mentioned  by  Dr.  Shorty  and  the  Aqua  Zolfa 
in  Italy  mentioned  in  the  50th  Vol.  of  the  Me* 
moirs  of  the  Royal  Academy)  are  clear  and  full 
of  a  volatile  elaflic  matter,  exhibiting  perpetual 
firings  of  air  bubbles,  even  as  do  the  waters  of 
Aken^  the  fmell  of  which  is  alfo  like  that  of  the 
cold  fulphureous  waters ;  and  to  this  add  that  it  is 
rare  to  find  true  fiilphur-Waters  in  low,  boggy, 
fenny  countries  •,  and  where  waters  do  flagnate  and 
putrify,  as  in  great  levels  and  in  deep  peat  or 
turf  roofles,  their  fmell  is  very  different  from  that 
of  a  true  flilphur-water. 


Section  III. 

Pojitive  Proofs  of  Sulphur  in  waters. 

I.  ^  I  H  E  Smell  both  of  the  waters  of  AixAa- 

X  Chapelle.^  and  of  the  cold  waters  called 
fulphureous  in  Great-Britain  and  Ireland^  is  exadlly 
the  fame,  even  like  that  of  a  folution  of  Sulphur 
in  an  alcaline  ley,  (a)  or  like  that  of  the  wafhings 
of  a  gun  fouled  by  frequent  firings  of  gun-powder. 

II.  The  effedls  of  Aix4a-Chapelle  and  other  wa¬ 

ters  called  fulphureous,  whether  hot  or  cold,  and 
of  their  vapors  in  difcolouring  metals  and  their 
folutions,  are  the  fame,  being  like  thole  of  a  folu¬ 
tion  of  Sulphur  in  an  alcaline  ley,  or  Hepar  fuU 
pburis.  * 

III.  Although  it  is  granted  that  the  quantity  of 
Sulphur  contained  is  but  fmall,  and  not  eafily  col- 

leded 


(a)  ElTay  on  Waters,  Part  III,  p.  53. 
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le(5Ved  pure  and  diftindl,  being  difguifed  by  various 
mixtures  with  other  minerals,  yet  divers  of  thefe 
waters  do  yield  a  real  Sulphur  both  in  their  vapors 
and  in  the  rejiduum  left  by  them :  v,  g.  The 
Thermce  Badenfes  (a)  yield  in  the  upper  part  of  the 
pipes  thro’  which  the  water  runs,  a  fiibftance  fcarce 
to  be  diflinguifhed  from  flowers  of  Sulphur,:  and 
the  accurate  IValerius  in  his  Miner alogie  mentions 
a  native  flos  fulphuris  found  fwimming  on  the  fur- 
face  of  fome  waters ;  to  which  add  the  teflimony 
of  that  learned  and  induftrious  enquirer  into  thefe 
fubjedls,  Georgius  Agricola ^  who  in  two  places  (b) 
affirms  that  Sulphur  is  obtained  fubfiding  as  a  fedi- 
ment  by  dccodlion  from  the  waters  at  Buda  in 
Hungary ;  but  above  all,  the  Sulphur  is  an  un¬ 
deniable  infhance  to  this  purpofe ;  but  our  Author 
endeavours  to  evade  the  evidence  from  thefe  fadts 
of  a  palpable  Sulphur  thus  colledled  by  a  certain 
hypothefis,  the  honour  of  the  invention  of  which 
it  muft:  be  owned  is  due  to  himfelf,  which  hypo¬ 
thefis,  as  it  will  be  minutely  confidered  in  the 
Letter  annexed  to  the  end  of  this  fedtion,  I  fliall 
fay  nothing  more  of  in  this  place,  but  proceed  to 
examine  fome  of  thofe  foreign  waters,  particularly 
in  Italy^  which  give  undoubted  evidences  of  an 
impregnating  Sulphur  fltpplied  by  magazines  of  this 
mineral  in  the  bowels  of  the  earth,  and  compare 
them  with  thofe  in  thefe  colder  climates,  in  order 
efl'edlually  to  filence  the  clamour  againfl  them  as 
meer  putrid  waters.  Now  it  is  certain  from  the 
defcriptions  that  travellers  have  given  us  of  thefe 
waters  that  they  agree  in  all  fenfible  appearances 
to  thofe  we  call  fulphureous.  This  is  particularly 
clear  in  the  accounts  given  us  of  the  rivulet  called 
•  Solforata  five  miles  diflant  from  "Tivoli^  which  has 

I 

(a)  Brown’s  Travels,  (b)  Lib.  I.  ch.  22.  de  natura  eorum- 
qaa3  cfHjunt  ex  terra  &  1.  3.  c.  24..  de  natura  Foflilium. 

a  noiforne 
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a  noifome  fmell  much  like  that  of  the  fulphur-welf 
at  Knarejboroughy  (a)  which  is  further  defcribed 
by  another 'Author  (b)  as  taking  its  origin  from 
a  neighbouring  little  lake  of  fulphureous  water 
called  Aqua  Albiila^  in  which  are  the  floating 
iilands,  is  fourteen  miles  diflant  from  Rome^  and; 
runs  over  a  very  white  bed.”  And  Addifon  in  his 
trawels  fays,  that  he  fmelt  the  flench  of  the  waters 
of  this  rivulet  fome  time  before  he  faw  them,  and 
that  the  little  lake  which  gives  rife  to  it  lies  in  the 
very  flat  of  Campania^  and  that,  as  it  is  the  drain 
of  thefe  parts,  ^tis  no  wonder  that  it  is  fo  impreg¬ 
nated  with  Sulphur^  and  that  it  has  at  the  bottom 
fo  thick  a  fediment  of  it  that  upon  throwing  in 
a  flone  the  water  boils  for  a  confiderable  time 
over  the  place  that  has  been  flirred  up  ;  and  Nic- 
coh  Madrizzo  (c)  affirms  that  the  Albula  derives  its 
whitenefs  from  the  filphureous  veins  in  its  courfe  r 
and  to  thefe  agrees  the  following  memorabfe  tefli- 
mony  of  Elyfius  d'e  totius  Campamd  halneis  in  the 
colled:ion  of  the  Author es  de  balneis  publifhed  at 
Venice^  fhewing  that  here  are  natural  magazines  of 
Sulphur^  and  withafl  that  the  vapors  of  the  water 
in  the  neighbourhood  are  fb  far  from  being  un-^ 
wholefoiue  that  they  are  medicinal :  In  fummitate 
raontis  qtii  Puteolis  fupereminet^  planities  eft  in  qua 
Sulphur  conficitur^  ^  ibi  nafcens  aqua  fulfuraria  di~ 
citur — hie  tamen  odor  gravis  ff?  locus  nndique  fumam 
terribilis  eft^  cujus  tamen  fumus  rheima  £5?  fAguf 
capitis  aufert.  And  the  Stilfurea  Nar  albus  aqua 
mentioned  in  VirgiVs  7th  i^^neid  is  another  river 
of  this  denomination  that  empties  itfelf  into  the 
Pyber  agreeable  to  the  white  colour  of  the  Albula 
above  mentioned  ;  from  all  which  k  abundantly 
appears  that,  not  only  the  fmell,  but  the  white  co 

('a)  Ray’s  Travels,  Vol.  I.  p.  315.  Lond.  Ed,  (1)  Efchi- 
!  ardi  Agro  Romano  Parte  2d.  Cap.  510.  (c}  Viagli  per  1  tali a» 

&c.  Vanet  1718. 
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lour  of  thefe  waters  and  their  channels  in  Itah 
where  Sulphur  abounds,  correlponds  to  the  milky 
colour  which  the  waters  we  call  (ulphureous  in  thele 
countries  frequently  ailume,  efpecially  on  a  little 
ftagnation  or  before  rain,  particularly  thofe  of 
Moffaty  Swadlingbary  Mount-camphell  and  Lucan  near 
Dubliuy  (to  name  no  more)  as  like  wife  to  the  white 
glairy  precipitate  which  thefe  waters  generally  dc- 
pofit : 

And  this  is  abundantly  confirmed  by  other  ob- 
fervations  made  in  other  remote  parts  of  the  world, 
even  in  Americuy  viz.  In  Canada  is  a  fircam  run- 
fling  from  a  mountainy  whichy  when  it  rainSy  fends 
forth  an  e>:tremely  difagreeable  and  offenjive  fmell  of 
Sulphur :  The  water  itfelf  is  deary  but  has  a  milky 
hue  from  a  white  pellicle  which  covers  ity  and  be~ 
caufe  it  depojits  a  whitijh  fulphureous  earth  07i  the 
roots  of  the  trees  or  pieces  of  wood  in  its  channely  and 
when  thofe  pieces  of  wood  are  well  driedy  they  take 
fire  as  fuddenly  as  co^nmon  matcheSy  and  being  burnt 
in  a  chambery  they  emit  a  fufiocating  fmell  of  Sulphur 
and  burn  with  a  blue  flame y  and  the  water  is  drank 
for  the  cure  of  the  Itch  and  TetterSy  and  weaktieffes 
of  the  Stomachy  and  applied  externally.  Guettard 
in  the  Memoirs  of  the  Acad,  of  Sciences,  1752. 

To  this  agrees  very  well  the  white  glairy,  and 
on  drying,  raggy  and  tenacious  fubflance  fponta- 
neoufly  precipitated  by  the  waters  called  fulphure¬ 
ous,  a  precipitate  almoft,  not  to  fay  quite,  as  pro¬ 
per  to  thefe  waters  as  the  ochreous  one  is  to  thofe 
of  the  chalybeate  kind,  as  is  notorioufly  the  cafe 
of  the  lower  hot  fprings  of  Borfet  mentioned  in 
the  foregoing  fedtion  from  our  Author,  and  the 
precipitate  by  him  exprefsly  acknowledged  to  be 
fulphureous,  and  likewife  of  the  fcveral  warm  wa¬ 
ters  denominated  fulphureous  in  the  province  of 
Bearn  in  France  and  its  neighbourhood  lately  enu¬ 
merated  and  defcribed  by  Dr.  TheophUus  de  Borden ' 

of 
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of  Montpelier^  which  agree  perfed\Iy  to  the  cold 
fulphureouS  waters  of  Great-Britain  and  Ireland^ 
in  exhibiting  this  white  glairy,  or  raggy  fubftance 
depofited  by  them  on  the  grafs,  flicks  and  flones 
over  which  they  pals,  and  like  wife  in  their  opera¬ 
tion  and  efledls  on  the  human  body. 

Lifter^  that  learned  and  diligent  naturalift,  had 
indeed  long  ago  pronounced  this  white  matter  to 
be  a  pure  Sulphur  in  thefe  words :  (a)  Flos  quidam 
albicans  univerfts  hujufmodi  aquis  innatans^  &  circa 
eras  ijliufmodi fontium  uhiq^  adh<serens — merum  Sulphur 
eft. 

It  miifl  however  be  acknowledged  that  it  is  ex¬ 
tremely  difficult  to  collect  a  diftindl,  palpable  Sul¬ 
phur  from  mofl  of  thefe  waters.  Dr.  Jean  Philippes 
de  Limhourg  who  publifhed  a  treatife  on  the  waters 
of  Spa  in  1 756,  obferves  indeed  at  the  bottom  of 
the  bafbn  of  the  Geronfterre  water,  after  it  has  re¬ 
mained  a  long  time  without  being  cleanfed,  not 
a  Rubric,  but  a  white  matter  like  what  we  are 
now  {peaking  of,  being  alfo  found  on  the  leaves 
of  the  trees  growing  near  it,  which  on  being  burnt, 
emitted  a  manifefl  ililphureous  fmell,  but  he  fays 
he  could  not  procure  flower  of  Sulphur  from  it  by 
the  retort. 

Now  as  this  is  a  matter  of  importance,  a  real 
palpable  Sulphur  from  waters  having  but  rarely,  if 
ever,  been  exhibited,  I  fhall  here  prefent  the  public 
with  the  refult  of  an  experiment  made  by  Dr. 
Francis  Hutchefon  Profeflbr  of  Chymiflry  in  Dublin 
on  the  white  matter  above  defer i bed,  which  w^as 
depofited  by  the  lately  dilcovered  water  at  Lucan 
near  Dublin^  which  water  in  every  other  experi¬ 
ment  anfwers  to  a  fulphureous  impregnation,  viz. 

He  put  (bme  of  the  dried  white  fliidge  which 
had  been  precipitated  on  the  flones  near  the  well’s 
mouth  into  a  Florence  flalk  in  a  moderate  heat  in 

a  fand 

faj  De  font.  med.  Angliae,  cap.  xi. 


[  25  ] 

a  (and  bath,  the  heat  being  gradually  increaled 
for  the  (pace  of  an  hour ;  after  all  the  moiflure  was 
dillipated,  there  was  fublimed  into  the  neck  of  the 
flalk,  befides  a  footy  matter,  a  fmall  quantity  of 
a  yellow  fhining  fubftance,  manfefting  itfelf  to  be 
a  real  Sulphur  by  the  blue  flame  and  flrong  and 
peculiar  acid  fmell  which  it  emitted  on  the  red  hot 
iron:  and  in  Ihort  by  every  other  charadleriflic 
proper  to  that  foflile. 

But,  not  content  to  refl:  a  matter  of  this  moment 
on  the  evidence  of  a  Angle  experiment,  I  procur¬ 
ed  by  the  friendfhip  of  Dr.  tVilliam  Henry  fome  of 
the  like  white  fludge  coiledted  from  the  flrong  ful- 
phureous  water  at  Lawrie  near  Pettigoe  in  the 
^county  of  Donegall^  which  I  recommended  to  be 
examined  by  a  like  procefs  as  the  former,  to  my 
good  friend,  the  ingenious  Chemifl  hereafter  men¬ 
tioned,  to  whom  I  owe  feveral  valuable  hints  on 
this  occafion,  who  put  it  into  a  bolthead  placed 
on  the  flirface  of  hot  fand,  and  in  an  hour’s  time 
there  was  fiiblimed  from  it  and  found  adhering  to 
the  upper  part  of  the  veflel,  and  to  the  lower 
part  of  its  neck,  a  vifible  yellow  flower  of  Sulphur^ 
manifefling  itfelf  further  to  be  fuch  by  the  fmell 
and  by  the  bright  blue  flame  it  emitted  in  the 
prefence  of  three  credible  witnefles. 

Thus  in  a  fecond  experiment  was  a  palpable 
diflindl  Sulphur  by  fublimation  demonflrated  in  the 
white  fludge  depofited  by  thefe  v/aters  ;  and  more¬ 
over,  the  fame  thing  was  alfo  fhewn  by  Precipita¬ 
tion  ;  for  the  fame  white  fludge  dried,  on  its  be¬ 
ing  digefled  either  with  Oil  of  Tartar  or  Lime- 
water,  and  efpecially  the  lall,  gave  a  yellow  tinc¬ 
ture  having  the  fmell  and  tafle  of  Stdphur^  and 
when  a  few  drops  of  fpirit  of  Vitriol  were  added, 
it  exhibited  a  milky  liquor  of  a  llrong  fulphureous 
fmell,  and  precipitated  a  fmall  quantity  of  white 
grumes,  which  being  colledled  in  a  filtring  paper 
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and  dried,  when  the  paper  was  fet  on  fire,  emit¬ 
ted  a  blue  flame  and  fmelt  acid,  like  a  Brimftone 
match  lighted.  It  is  true,  the  quantity  of  preci¬ 
pitated  Sulphur  was  but  fmall,  and  the  precipita¬ 
tion  flow,  which  was  manifeftly  owing  to  the  vif- 
cid  fubflance  with  which  it  was  entangled,  but  that 
a  real  Sulphur  was  here  prefent  none  that  had  been 
witneis  to  the  experiment  would  deny. 

Upon  the  whole,  it  abundantly  appears  from 
the  obfervations  and  experiments  above  related, 
that  the  waters  commonly  called  fulphurcous  do 
yield  a  palpable  Sulphur  both  by  fublimation  and 
precipitation. 

Having  fo  far  invefligated  a  real  Sulphur  in  wa¬ 
ters,  I  fhall  here  fubjoin  a  few  hints  to  fhew  that 
it  may  be  demonftrated  alfo  in  fome  folid  bodies 
where  it  has  hitherto  been  only  fiippofed.  Doctor 
Shorty  who  has  made  more  experiments  on  mine¬ 
ral  waters  of  all  kinds  than  any  one  perfbn  upon 
record  before  him,  and  confequently  whofe  tefti- 
mony  is  of  the  more  weight,  ha3  afRired  me  that 
by  burning  feveral  forts  of  flones  on  the  Whitby 
and  Scarborough  fliores,  and  putting  them  into  wa- 
,  ter  he  has  made  as  ftrong  a  plain  Sulphur-water 
as  any  in  England  :  and  it  is  matter  of  obfervation 
that  many  of  the  fulphureous  fprings  rife  in  the 
neighbourhood  of  Limeflone,  which  perhaps  may 
have  fome  (hare  in  their  impregnation : 

And  as  an  inftance  of  real  Sulphur  being  more 
copioufly  diffufed  than  is  commonly  imagined,  I 
here  prefent  the  public  with  a  pofitive  proof  of 
real  Sulphur  lodged* in  and  intimately  mixed  with 
the  Ihining  fparry  matter  compofing  part  of  a  folid 
rock  of  Limeflone  or  Marble,  which  was  commu¬ 
nicated  to  a  medical  Society  in  Dublin  by  the  in¬ 
genious  Patrick  Bride  Chemifl  in  the  following 
Memoir : 


At 
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At  Oughterard^  about  thirteen  miles  weft  of 
Galway  there  is  a  quarry  of  black  Marble,  and  in 
the  body  of  the  ftone  are  found  large  lumps  of 
a  whitifh  fubftauce  like  the  veins  of  white  Marble, 
but  of  two,  three,  perhaps  four  inches  diameter, 
of  a  fparry  appearance,  and  which  will  polilTi  like 
common  Marble  :  This  forms  a  bank  to  a  fmall 
river  that  runs  through  it  for  about  an  hundred 
yards,  in  which  fpace  only  the  faid  white  fubftance 
is  found.  This  white  fubftance  evidently  contains 
Sidphur  in  pretty  large  quantity,  as  appeares  from 
the  following  experiment:’*  .  ' 

‘‘  Being  reduced  into  powder  and  tlirown  on 
an  ignited  iron,  it  burns  with  a  blue  flame  oflfen- 
five  to  the  nofe,  like  common  Sulphur.  I  put  two 
ounces  of  it  in  a  common  Hungary-water  phial, 
with  a  fmall  glafs  inverted  on  it,  and  placed  it 
two  thirds  deep  in  fand,  and  a  fmall  degree  of 
heat  elevated  pure  Sulphur.,  which  condenfed  on 
the  fides  of  the  glafs  immediately  above  the  hot 
fand.  The  Sulphur  thus  obtained  is  abfolutely 
pure,  and  anfwers  all  the  charadlers  of  the  purell 
Sulphur  imported  from  Italy :  all  the  phlogiflic  part 
rifes  with  it,  for  the  caput  mortuum  contains  nothing 
inflarhmable.  Lixivious  falts  or  I.ime  diflblved  it, 
and  it  was  precipitated  by  fpirit  of  Vitriol.” 

And  now,  having  above  mentioned  an  Hypo- 
thefis  of  our  Author  by  which  he  would  evade 
the  evidence  of  Sulphur  in  the  waters  of  Akett 
from  the  flowers  of  Sulphw'  they  yield,  I  fhali  clofe 
this  Section  with  a  Letter  I  received  from  a  per- 
fon  converfant  in  thefe  fubjeds,  viz.. 

SIR, 

IN  Anfwer  to  yours  defiling  my  thoughts  upon- 

Dodor  h - ’s  account  of  the  produdion  of' 

Sulphur  from  the  waters  of  Akett.,  Borfet.,  ^c.  and 
allb  upon  the  dodrine  he  lavs  down  touching  tlic 
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mifcibility  Sulphur  with  water,  I  here  fend  you 
what  occured  to  me  on  the  perufal  of  his  book. 

The  two  Pofitions  which  the  Author  advances 
touching  fulphurated  waters  are  thefe  :  firft,  that 
Sulphur  in  fubfhance  is  not  foluble  or  mifcible  with 
water  by  any  art  without  the  intervei^tion  of  alca- 
line  falts  or  earths.  The  fecond,  that  the  waters 
of  AkeUy  Borfet  and  others  denominated  fulphure- 
ous,  do  not  contain  Sulphur  in  fubflance,  but  that 
the  Sulphur  found  about  the  baths  of  Aken  and 
Borfet  is  generated  by  the  contents  of  thofe  waters 
after  thofe  contents  efcape  out  of  them. 

I  fhall  not  detain  you  with  confidering  the  firfl 
of  thefe  pofitions,  becaufe  it  is  proved  to  be  falfe 
by  a  pofitive  Experiment  evincing  the  contrary 
wliich  you  mentioned  to  me,  but  proceed  to  ex¬ 
amine  what  he  founds  his  fecond  Pofition  upon  : 
In  doing  this  I  fhall  begin  with  the  fads  which  the 
Author  admits  in  his  own  words,  and  then  proceed 
to  obferve  what  fads  remain  ftill  undetermined,  and 
v/hich  I  apprehend  mud  be  determined  by  Expe¬ 
riment  before  the  Author  is  warranted  to  draw  the 
conclufion  he  has  done. 

In  Part  III.  p-  33.  §.77,  of  the  Effay  on  Waters 
are  thefe  words  :  Befides^  the  vapor  of  the  baths 

of  Aken,  as  well^  as  the  lower  fprings  of  Borfet, 
yield  plenty  of  the  purejl  Sulphur,  in  a  manner  hither^ 
tO'falfly  looked  upon  as  a  fuhlimation^  but  which  fhall 
be  fet  in  a  different  light  and  explaned  in  its  place  ” 

In  Part  III.  p.  53.  §.  160,  he  fays  ‘‘  The  Baths^ 
efpe dally  newly  filled^  firike  the  organs  of  fmell  with 
a  mof  ungratfful  odour y  which  may  be  truly  called  fuU 
phureouSy  as  will  appear  when  we  come  to  few  that 
it  carries  with  //,  if  not  adual  particleSy  the  effential 
or  component  particles  of  that  miner  aid* 

In  Part  III,  p.  69.  §.  195,  he  fays,  But  I  am 
induced  to  think  that  there  is  no  Sulphur  adually  or 
fuhfl antially  dijfolved  in  the  water y  hut  that  the  prin¬ 
ciples 
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ciples  of  that  fojfil^  viz.  the  Acid  and  Pblogijtouy  are 
blended  with  the  water sP 

In  Part  III.  p.  72.  §.  205,  he  fays  Its  produc¬ 
tion  cannot^  in  my  judgment^  be  accounted  for  in  any 
other  manner  than  that  of  a  generation^  which  is  eafily 
conceived  when  the  component  parts  of  Sulphur  are 
demonf  rated  if^^e  water sP 

Here  then  is  a  full,  diredt  and  explicit  acknow¬ 
ledgment  that  thefe  waters  yield  plenty  of  the 
pureil  Sulphur^  that  they  contain  the  principles  or 
component  parts  of  Sulphur^  and  that  thefe  prin¬ 
ciples  or  component  parts  are  the  Acid  and  Phh- 
gtfton  ;  from  all  which  it  muft  be  evident  that  no¬ 
thing  remains  in  conteft  between  the  Author  and 
his  oppofers  but  the  method  by  which  this  pureft 
Sulphur  is  produced  from  thefe  waters ;  fo  that, 
the  Author  having  thus  reduced  the  debate  to  one 
facl,  I  fhall  proceed  to  examine  how  he  explains 
this  in  its  place,  as  he  promifes  in  the  firft  cited 
paragraph. 

In  this  paragraph  he  ahb  allerts  that  this  produc¬ 
tion  has  hitherto  been  looked  upon  as  a  fublima- 
tion,  and  promifes  to  fet  it  in  a  different  light  and 
explain  it.  It  muft  be  confefled  that  he  has  fet  this 
matter  in  a  different  light,  but  whether  this  different 
light  be  the  true  or  falfe  one  in  which  the  produc¬ 
tion  of  the  Sulphur  which  he  acknowledges  in  thefe 
waters  ought  to  be  viewed  and  explained,  may  ap¬ 
pear  from  the  following  obfervations  : 

In  Part  III.  p.  67.  §.  191,  we  meet  with  the 
following  paffage  preparatory  to  his  explanation  oi 
this  Produdtion :  But  in  thefe  waters  there  is  not 
fo  fixed  and  permanent  an  union  of  the  Acid  and  In- 
flammahle  principle  till  both  fly  ofi  together^  and  unit¬ 
ing  form  the  Sulphur,  which  till  now  has  been  looked 
upon  as  flowers  of  Sulphur,  the  prodiiB  of  fuhlimationy 
which  I Jhall  demonjlrate  to  be  ahfurd^  as  it  is  mpofi 
fihle. 
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In  this ’paragraph  the  Author  lays  the  foiindation- 
of  the  necefiity  of '  his  having  recourfe  to  fbme 
other  Iblution  of  this  produdlion  of  Sulphur  than 
Sublimation,  even  by  pronouncing  it  to  be  both  ab- 
furd  and  impoflible  to  be  by  Sublimation,  nay,  he 
promifes  a  demonftration  of  this  abfurdity  and  im- 
pofTibility :  and  indeed,  when  I  had  proceeded  fb 
far  in  the  Author’s  work  and  met  with  this  pofitive 
aifurance  of  fuch  a  demonflration,  I  concluded  that 
the  matter  in  queftion  would  have  been  by  Expe¬ 
riment  cleared  from  every  poffible  objedtion,  (Ex¬ 
periment  in  my  apprehenfion  being  the  only  pof¬ 
fible  method  of  demonflration  in  fuch  a  cafe)  but 
to  my  great  furprize,  after  reading  his  book  with 
my  befl  attention  in  fearch  of  this  demonflration, 
I  have  not  been  able  to  find  one  flep  of  it. 

In  a  fubfequent  page,  vi^z.  §.  195.  p.  69,  he  en¬ 
deavours  to  explain  this  produdlion  of  Sulphur  in 
more  exprefs  terms,  viz,  The  principles  of  Sulphur, 
viz.  the  Acid  and  Phlogijlon^  are  blended  with  the  wa- 
terSj,^  yet  not  Jo  as  to  come  into  fuch  a  contact  as  is 
neceffary  to  occajhn  the  union  requifte  for  the  produce 
tion  or  generation  of.  abiual  Sulphur  till  both  thefc' 
volatile  parts  flying  ofl'  together^  are  confined  in  the 
vapor  in  the  vaults,,  fo  as  the  union  and  confequent 
generation  is  readily  brought  about :  Such  is  the  light 
in  which  our  Author  has  thought  fit  to  fet  thia 
matter.  1 

Now  I  am  not  about  to  take  upon  me  to  deter¬ 
mine  how  this  Sulphur  is  produced,  but  to  fhew 
that  the  Author’s  different  light  is  full  as  obfcure, 
and  die  generation  of  the  Sulphur  according  to 
the  above  profeffed  explanation  of  it  as  abfiird  and 
impoflible,  if  not  more  fo,  than  by  Sublimation, 
notwithflanding  the  promifed  Demonflration  to  the 
contrary. 

To  this  end  1  mufl  obferve  that  in  the  two  lafl 
cited  paragraphs  there  is  an  affirmation  that  the 
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Acid  and  Inflammable  principle  both  fly  off  together^ 
by  which  k  muft  be  underftood  that  both  thefe 
principles  are  in  thefe  waters  equally  volatile.  But 
the  Author  has  not  produced  any  experiment  ei¬ 
ther  of  his  own  or  others  to  prove  this  fa<k ;  and 
there  can  be  no  doubt  but  he  mufl  find  it  difficult, 
if  not  impoffible,  to  produce  any  flich  experiment, 
becaufe  there  is  no  fadt  in  Chemiftry  better  afcer- 
tained  by  experiment  than  that  the  univerfal  Acid, 
one  of  the  component  parts  of  Sulphur,  is  extreme¬ 
ly  fixed,  and  that  it  requires  a  degree  of  heat 
greatly  above  that  of  boiling  water  to  render  it 
volatile,  an  heat,  by  the  Author’s  own  confeffion 
vaftly  greater  than  the  heat  of  the  water  of  thefe 
fources :  And  it  is  equally  well  afeertained,  and 
even  confeffed  by  our  Author,  that  the  Phlogijion 
or  Inflammable  principle,  the  other  component 
part  of  Sulphur  is  extremely  volatile,  and  dilTipated 
with  the  fmalleft  degree  of  heat ;  and  yet  the  Au¬ 
thor  pronounces  that  they  both  fly  off  together,  without 
fe  much  as  attempting  to  fhew  by  what  means  they 
become  of  the  fame  precife  degree  of  volatility, 
(which  they  mufl:  be  in  order  to  fly  off  together) 
or,  telling  us,  if  they  are  not  precifely  of  the  fame 
volatility,  which  is  the  moft  volatile  and  flies  oflf 
firfl,  and  where  that  firfl;  more  volatile  component 
part  waits  for  the  other  lels  volatile  component 
part  which  flies  off  after  it  •,  and  poflibly  the  efta- 
blifhing  of  this  fadt  might  have  made  one  ftep  of 
the  promifed  Demonftration. 

But  there  is  another  fadl  ftill  more  eflential, 
to  be  eftablifhed,  than  the  equal  volatility  of  the 
two  component  parts,  viz.  ‘that  the  univerfal  Acid, 
one  of  the  component  parts  of  Sulphur,  in  a  vola¬ 
tile  Hate,  and  in  the  open  air,  would  generate 
adlual  Sulphur,  with  the  Phlogifton,  the  other  compo¬ 
nent  part,  and  poflibly  this  fa^  might  have  furnifh- 
cd  anotlter  ftep  of  the  Demonftration  ;  and  if  the 

Author’s 
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Author’s  knowledge  of  natural  bodies  were  as  ex- 
tenfive  as  throughout  his  whole  book  he  would  have 
us  think,  he  polfibly  might  have  difcovered  fome 
Experiment  to  fupport  his  opinion  ;  but  as  he  has 
not  condefcended  to  inform  us  better,  we  muft,  I 
fear,  fubmit  to  the  information  of  Stably  Junker^ 
LangittSy  Neuman  and  others^  who  have  given  us 
the  greateft  number  of  Experiments  upon  the  uni- 
verfal  Acid  in  a  fixed  and  in  a  volatile  flate,  and 
to  the  entire  overthrowing  of  this  profound  Che- 
mift’s  new  dox^trine  of  Generation,  have  determin¬ 
ed  that  the  univerfal  Acid  in  a  volatile  ftate,  will 
not  generate  Sulphur : 

Langius's  words  are  thefe  :  (a)  One  of  the 

properties  of  the  univerfal  Acid  is  to  form  Sul^ 
fhur  when  we  combine  it  with  the  PhlogiftoHy  in 
its  fixed  fl^^te,  whereas  the  volatile  Acid  (/.  e.  the 
univerfal  Acid  in  a  volatile  flate)  cannot  yield  a 
fimilar  production,  becaufe  it  is  greatly  attenuated 
in  its  compofition  with  the  Phlogijlon^  and  this  is 
the  reafbn  that  when  we  pour  the  volatile  Acid 
faturated  with  an  Alcali  upon  lighted  coals,  it  does 
not  excite  a  fulphureous  fmell  as  the  ordinary  vi- 
•  triolic  acid  does  in  the  like  circumftances ;  this 
phenomenon  merits  the  utmofl  attention/* 

Here  then  is  an  Experiment  which  contradicts 
^  the  Author’s  firft  principle  in  point  of  faCl,  which 
he  mufl  remove  out  of  the  way  before  he  can  be 
allowed  to  conclude  that  the  Sulphur  of  thefe  wa¬ 
ters  is  a  Generation  by  the  union  of  the  Acid  in 
a  volatile  flate  and  the  Phlogiftion  after  they  efcape 
out  of  them  ;  for  it  clearly  follows,  that,  if  La7i- 
obfervation  be  true,  the  Author’s  Getteratbn 
is  impoffible,  and  therefore  the  advancing  or  fup- 
pofing  it  abfurd  : 

But  his  precipitancy  in  pronouncing  it  to  be  a 
,  Generation  is  not  lefs  confpicuous  from  the  above 

ex- 

(a)  Supplement  tojunker’s  Confpedua  Chemije. 
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experiment  of  Langius  than  from  the  artificial 
generation  of  Siitphur :  for  it  is  proved  by  the 
Chemifls  (a)  that  for  the  artificial  generation  of 
Sulphur^  the  univerfal  Acid,  one  of  the  component 
parts,  muft  be  in  a  concentrated  ftate,  (/.  e.  as  near 
as  can  be,  entirely  free  from  mixture  with  water) 
and  that  before  the  generation  is  brought  about,  it 
muft  be  heated  to  a  degree  vaftly  greater  than  the 
heat  of  boiling  water.  How  then  can  a  genera¬ 
tion  of  Sulphur  be  brought  about  in  the  air  that  is 
in  the  vaults  over  thefe  Ipurces  ?  or  in  a  degree  of 
heat  ib  much  lefs  than  the  heat  of  boiling  water 
Nay,  what  is  ftill  more  extraordinary,  the  Au¬ 
thor  himfelf  points  out  to  his  readers  this  vp^ry  ge¬ 
neration  of  Sulphur  here  fpoken  of,  for  part  111. 
P-  34-  i  l9y  will  meet  with  \his  paifage : 

that  Sulphur  conftjls  of  thefe  part's^  (vix,  the  uni'- 
verfal  Acid  and  inflammable  Principle)  is  alfo  prov¬ 
ed  by  the  artificial  generation  of  Sulphur,  by  fufing 
any  neuter  fait  compofed  wnh  'the  vitriolic  acid^  and 
throwing  into  it  any  inflammable  body^  the  refult  of 
which  will  be  a  dark-coloured  mafs,  which  partly  dif- 
folves  in  water ^  gives,  a  feud  fmell  and  a  ydlow  tinc¬ 
ture^  ^  which  is  precipitated  with  acids  in  the  form  of 
a  Magiflery^  which  fufed  gives  per feB  Si\\ph\xr.\ 
Thefe  are  the  Author’s  own  words,  and  indeed 
it  is  not  a  little  furprizing  that  he  has  omitted  to 
explain  and  diftinguifti  by  experiment,  if  he  could, 
between  the  artificial  Generation  here  pointed  out 
and  the  Generation  fuppofed  by  him  in  the  Pofi- 
tion  under  examination,  wherein  the  Acid  is  in  a 
volatile,  non-concentrated  dilute  ftate. 

Upon  the  whole,  what  muft  be  faid  to  a  man 
who,  after  declaring  that  he  fet  about  determining 
the  important  queftion  (meaning  as  to  the  exiftence 
of  Sulphur  in  the  waters  of  Aipc-la~Cbapelle  and 

’  .  .  .  ■  *  •  , 

(a)  Neuman’s  Works,  p.  172.  and  Maquer’s  Elem.  of  Chy- 

'millry,  p.  236.  Vol.  L  Eng.  Ed. 

F  Bath) 
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Bath)  with  all  care  and  caution^  determined  to  take 
nothing  ufon  tniji^  and  yet  takes  the  very  principal 
point  in  debate  upon  trufl,  that  is,  without  proof 
by  experiment  P 

Notwithftanding  this  unphilofophical  method  of 
proceeding,  it  is  clear  from  the  whole  tenour  of 
his  book  that  he  intended  to  pafs  himfelf  upon  the 
world  for  the  moft  able  Phyfician  and  Chemift, 
jiifl:  as  he  affirms  numbers  of  Phyficians  pafs  upon 
the  credulous,  undiftinguifhing  populace,  whofe 
charadlers  the  difeerning  Author  has  drawn  at  full 
/ength  in  the  following  words : 

Jn  thefe  dags  it  is  no  wonder  we  find  numbers  of 
PhyficiV.*-tis  entire  fir  angers  to  the  nature  and  qualities 
of  fofne  of  the  moft  valuable  fimples^  and  not  darings 
where  they  huftp^ti  to  know  and  efteem  a  ftmple^  com¬ 
mon  medicine^fo  preferibe  it^  when  they  fee  a  vidgar 
prejudice  take  up  c?rms  againft  it^  or  find  the  popular 
folly  fuch  as  to  eftimat.e  the  Phyfician,  as  is  frequently 
the  cafe,  from  the  rarity,  expence  or  complicated  pre¬ 
paration,  or  perhaps  the  ifftniiated  or  imagined  my- 
ftery  of  the  7nedicine  he  prefefibes',  or  to  make  men 
run  after  a  jugling  fecret-monger,  who  is  not  in  know¬ 
ledge  or  rationality  three  degrees  removed  from  the 
brute-  that  draws  the  gilded  chariot,  in  which  he 
rides  triumphant  over  phyfic,  truth  and  common  fenfe. 
IVho,  in  fuch  times,  will  prefume  to  prefcribe  a  plane, 
fimple  remedy  familiarly  known  to  old  women  and 
nurfes  ? — i^he  fenftble,  ’'judicious,  honeji  Phyfician,  who 
prefers  the  good  of  his  patient  and  the  peace  of  his 
own  confcience  to  riches  or  the  favour  of  a  populace, 
which  are  too  rarely  obtained  by  better  arts  than  tem¬ 
porizing,  adulation  and  fervility.  Had  the  phyftcal 
world  been  better  ftocked  with  men  oft  this  caft,  or  the 
populace  more  difeerning,  we  jkould  fee  fewer  Quacks 
and  od'^r  Knaves  make  fortunes  by  the  f polls  of  a  de¬ 
luded  people ;  and  medicines  would  not  be  rated  by 
their  rarity,  as  men  are  often  by  the  tinfelon  their  gar¬ 
ments. 
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ments^  the  magnificence  of  their  houfes^  or  the  fplen- 
dour  of  their  equipages. 

It  feems  to  me  that  the  Author  would  have  con¬ 
ducted  himfelf  with  more  modefly,  if,  not  content 
with  the  opinions  of  others  touching  the  Sulphur 
of  thefe  waters,  nor  able  to  fupport  his  own  by 
experiment,  he  had  concluded  upon  them  as  he 
has  upon  thofe  of  the  Poubon  Spa,  by  faying  that 
they  were  the  work  of  the  ineffable  and  inimitable 
chemiftry  of  Nature. 

lam,  Sir,  Tours,  i^c. 


Section  IV. 

4  Disqjjisition  concerning  Sulphur,  Phlogifton, 
and  Gas  fulphuris  or  the  volatile  Acid  of  Sulphur 
diftinhlly  as  ingredients  in  Waters,  and  particu¬ 
larly  in  Bath  voater,  with  its  Comparifon  to  that  of 
Aix-la-chapelle.  "the  fallacy  and  inconclufivenefs 
of  the  arguments  advanced  againfl  the  exiftence  of 
either  Phlogiflon  or  Sulphur  in  Bath  waters. 

OUR  Author  undoubtedly  is  fb  far  in  the  right, 
that  Sulphur  does  not  lb  predominate  in  Bath 
waters  as  to  be  equally  obvious  to  the  fenfes  as  in 
Harrigate  or  Aix-la-chapelle  waters  ;  but  his  vehe¬ 
mence  againft  the  Brimftone-mongers  has  furely 
tranfported  him  beyond  the  bounds  of  moderation 
when-  he  attempts  to  ftrip  them  even  of  Phlogiflon, 
of  which  that  they  really  do  partake  as  well  as  of 
the  volatile  vitriolic  or  fulphureous  Acid,  Oiail  be 
fhewn  from  his  own  experiments,  or  in  his  own 
terms,  that  the  Bath  water  as  wcdl  as  that  of  Aken, 
really  contains  the  principles  of  Sulphur. 

And  as  the  Bath  water  is  very  frequently  pre- 
fcribed  in  chronical  cafes,  and  is  (bmetimes  tranf¬ 
ported  for  this  purpofe,  I  apprehend  thefe  alterca¬ 
tions  about  its  contents  will  be  of  the  more  mo¬ 
ment,. 


^  [  36  ] 

ment,  as  they  may  ferve  to  fettle  (bme  points  that 
have  been  controverted  concerning  its  ufe  at  the 
fountains  and  at  this  diftance  from  them  : 

And  firfb  of  all,  I  myfelf  do  ftand  mod:  chear- 
fully  corredled  by  our  Author,  in  having  fuppofed 
and  publiihed,  as  I  did  implicitely  from  the  autho¬ 
rity  of  others,  that  the  Bath  water  might  owe  its 
curdling  of  milk  to  a  volatile  vitriolic  Gas^  where¬ 
as  he  informs  us  (what  is  found  true  by  experi¬ 
ence)  that  it  curdles  milk  in  London^  as  it  doe-s 
alfo  here  in  Dublin^  fo  that  where  a  Bath-'WdXtv 
poilet  may  be  of  ufe,  it  may  be  fiipplied  here  as 
as  well  as  there  ;  and  moreover,  it  is  but  doing 
jLifliice  to  our  Author  to  acknowledge,  that  he  has 
given  ufeful  inflrudtions  (a )  how  to  bottle  Aken 
waters  fo  as  to  preferve  their  Phlogifton  w'hen  tranf* 
ported  to  London  with  very  little  change  more  than 
that  of  heat ;  and  the  fame  thing  holds  true  of 
Bath  water  when  carefully  bottled  and  fent  to  us 
in  Dublin ;  for  in  the  fequel  of  thefe  obfervations 
it  will  appear  that  this  water,  even  here,  gives 
every  mark  of  Phlogijion  with  folution  of  Silver, 
folution  of  Mercury  fublimate  corrofive  and  folu¬ 
tion  of  green  Vitriol,  as  at  the  fountain,  fo  that  it 
retains  more  of  its  ori2;inal  qualities  even  as  at 
the  fountain  than  is  cprhmonly  fuppofed :  for,  as 
to  the  Iron,  it  is  well  known  that  it  is  but  flightly 
impregnated  with  it  at  the  fountain,  nor  does  it 
fhew  any  vefliges  of  it  here  by  the  precipitation 
of  any  ochreous  matter  :  on  the  contrary  the  bot¬ 
toms  of  the  bottles  are  clean.  (A) 

(a)  EiTay  on  Waters,  Part  III.  p.  99,  loo. 

(j^)  The  Experiments  here  hinted  at,  were  rnatje  on  the. 
Tiath  water  in  Dublin,  feme  of  which  had  been  bottled  three 
months,  others  fix  months,  imported  by  Thomas  JohnJion  Apo¬ 
thecary,  whofe  diligence  and  accuracy  in  procuring  and  preferv- 
ing  thefe  and  other  Waters,  deferve  the  acknowledgment  of  the 
public.  ■  •  •  - 


Thefe 
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Thefe  inquiries  will  be  yet  of  the  more  impor¬ 
tance,  as  they  will  aflift  us  in  our  realbnings  on 
the  operation  and  effeds  of  a  water  fo  often  ufed : 
for  indeed  if  our  Author’s  reprefentation  of  the 
Bath  water  be  juft,  viz,  that  it  is  no  more  than 
a  warm  fubacid  Chalybeate,  impregnated  with  a 
neutral,  bitter  and  a  muriatic  fait,  not  differing 
from  our  common  purging  Chalybeates,  but  in  the 
heat  and  proportion,  not  in  the  qualities  of  the 
ingredients  it’s  effeds  are  not  to  be  explain¬ 
ed  on  any  other  principles:  but  if,  befide  thofc, 
there  enters  into  the  compofition  a  balfamic  mat¬ 
ter,  as  from  the  experiments  elfcwhere  (b)  related, 
and  from  the  peculiar  milky  foftnefs  obvious  to 
our  tafte  in  Bath  water  both  at  the  fountain  and 
at  this  diftance  from  it,  is  highly  probable,  it  will 
be  np  rafhnefs  to  attribute  unto  it  other  effeds 
than  what  belongs  to  any  meer  purging  Chaly¬ 
beate  heated :  ' 

And  if  there  be  moreover,  either  Sulphur^  or 
Phlogijiofty  or  a  Gas  or  volatile  Acid  of  Sulphur 
combined  with  the  Phlogijion  in  this  water,  it  muft 
have  a  greater  energy  and  adivify  than  if  it  were 
entirely  deftitute  of  fuch  ingredients,  as  our  Au¬ 
thor  would  perfuade  us :  and  although  the  Sulphur 
fhould  exift  but  in  a  very  fmall  quantity  and  in  a 
very  flibtilized  ftate,  this  would  be  no  argument 
of  Its  inefficacy :  for  Sulphur  is  found,  even  in  ma¬ 
ny  of  the  cold  waters  in  fb  fubtilized  a  ftate  as  to 
be  utterly  incapable  of  being  colleded  either  by 
diftillation  or  precipitation,  which  ,  waters  are  yet 
found  to  be  very  powerful  medicines  in  divers 
cafes :  and  that  a  combination  of  Sulphur  with  Iron, 
tho’  in  very  fmall  quantity  and  in  a  very  fubtiliz¬ 
ed  ftate  in  a  water,  diverfifies  its  effeds  and  adds 
greatly  to  its  adivity,  we  have  a  notable  inftance 

in 

(a)  Effay  on  Wafers,  Part  III.  p.  335. 

(h)  Method  fynops.  of  min.  Waters,  p.’593*  597« 
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,  in  the  Geronflerre  water  compared  to  that  of  Pouhon^ 
even  in  the  different  effeds  of  the  firft,  which  be¬ 
ing  impregnated  with  a  greater  fliare  of  Sulphur 
combined  with  its  Iron,  is  found  to  be  far  more 
adive,  (a)  more  animating  in  relaxations,  palfies 
and  oedematous  tumors,  and  particularly,  more 
eminent  in  fixing  the  Gout :  and  how  far  it  may 
be  reafbnable  to  attribute  the  fnperior  efficacy  of 
the  Bath  water  to  a  fubtile  Gas  or  fuiphureous 
Spirit,  being  an  extremely  volatile  and  elaftic 
fiuid,  giving  adivity  to  the  more  inert  materials, 
I  (hall  endeavour  to  Ihew  in  the  fequel,  by  giving 
feveral  experiments  and  obfervations  on  it,  the 
refult  of  recent  inquiry. 

That  a  volatile  Acid  of  Sulphur  is  a  frequent 
ingredient  in  waters  where  Sulphur  in  fobflance 
cannot  be  exhibited,  being  wholly  diftind  from 
the  aerial  fluid  manifefliing  itfelf  by  the  fparkling 
bubbles  in  thefe  and  even  in  many  Ampler  waters, 

1  am  convinced  by  obfervation  ;  and,  as  there  has 
been  not  a  little  confuAon  in  authors  in  relation 
to  thefe  two  articles,  I  lhall  here  adopt  the  account 
given  of  the  Acidum  Sulphureum  vel  potius  Vitriolicwn 
volatile^  or  of  the  volatile  fuiphureous  or  rather 
vitriolic  Acid  in  a  Supplement  publifhed  by  Lan- 
gius^  at  the  end  of  a  Frmch  tranflation  of  Junker's 
Confpe^us  Chemice  in  the  year  1757,  dclcribing  its 
origin,  and  diftinguifliing  qualities  from  him  ;  and 
to  this  fhall  annex  fome  experiments  I  made  on  it 
V  ith  the  utmoft  care  and  attention,  in  order  to 
make  Ibme  further  inveftigation  of  its  properties, 
with  a  view  to  fhew  with  a  fomewhat  greater  de¬ 
gree  of  precifion  than  has  yet  been  done,  how  far 
this  fubtile  Acid  may  be  an  ingredient  in  waters, 
and  the  rather  as  from  die  great  energy  and  ac¬ 
tivity  of  this  principle  they  may  be  Aippofed  to 
derive  a  good  deal  of  their  powerful  effeds. 

“  Thl*^ 

'»  See  Limboarg  Traite  des  Eaux  de  Spa. 
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This  volatile  Acid  is  obtained  by  flowly  de¬ 
flagrating  Siilpfjiir  in  a  cucurbite,  whole  belly  is 
very  large  and  neck  very  ftreight,  and  pierced  in 
feveral  holes  where  the  belly  begins  to  leilen,  into 
which  water  being  poured,  a  fmall  velTel  full  of 
Sulphur  is  placed  lo  as  that  die  margin  of  it  may 
almofl  touch  the  water,  which  being  lighted  by  a 
fmall  match,  and  the  fuperior  orifice  being  doled, 
the  Sulphur  confumes  flowly,  even  fo  flowly,  that 
an  ounce  is  not  confumed  in  lefs  than  fix  hours, 
by  which  means  the  Acid  is  united  to  the  Phlo- 
gifian  or  inflammable  principle  in  the  mofl:  minute 
moleculae,  and  by  this  union  rendred  volatile/’ 

“  It  may  alfo  be  formed  by  the  fumes  of  Oil  of 
Vitriol,  in  diflilling,  efcaping  by  fome  crack  in 
the  vellel  and  uniting  themfelves  with  the  vapors 
of  the  burning  coals,  which  is  the  fame  volatilized 
Acid  as  that  above  from  the  flow  deflagration  of 
Sulphur.” 

This  Acid  is  entirely  diftind  from  common 
Spirit  of  Vitriol,  whofe  volatility  proceeds  only 
from  the  phlegm  it  contains,  and  in  containing  an 
inflammable  fubflance,  which  common  Spirit  of 
Vitriol  does  not.” 

‘‘  It  is  alfo  diftind  from  Sulphur^  whole  Acid  is 
fixed,  and  the  phlogillic  principle  in  much  greater 
quantity  and  more  clofely  united.” 

‘‘  But  the  union  of  the  Phlogijlon  and  Acid  in  the 
volatile  vitriolic  Acid  is  more  lax  than  in  Sulphu7\ 
fo  that  if  it  be  expofed  in  a  warm  atrnofphere  and 
a  large  veflel,  the  acidity  exhales  and  leaves  an 
infipid  phlegm,  nor  does  it  clofly  combine  itfelf 
with  Spirit  of  Wine  redified,  but  is  quickly  difli- 
pated  in  the  air,  flying  off.” 

It  is  further  diftinguifhed  from  the  fixed  vitrio¬ 
lic  acid,  by  the  fmell,  which  diffules  itfelf  to  a  di- 
ilance,  is  fuffocating  and  incommodes  the  breafl:, 
whereas  the  fixed  vitriolic  acid  has  no  fmell.” 

Again;, 
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Again,  the  fixed  vitriolic  Acid  is  dmofi:  cauftic 
on  the  tongue,  but  the  volatile  vitriolic  Acid  wheri 
depurated  has  Icarce  a  fenfible  acidity,  but  a  cer-i 
tain  roughnefs  on  the  tongue ;  and  laftly  the  elal- 
ticity  of  the  volatile  vitriolic  acid  is  fuch  that  it  . 
will  burft  a  bottle  clofe  flopt  in  heating,  (a)” 

So  far  Lamius, 

O  ^ 

I  procured  the  volatile  Acid  of  Sulphur  prepared 
by  diftillation  from  Patrick  Bride  Chymifl,  and  the 
volatile  Acid  of  Vitriol  prepared  by  Dr.  Francis 
Hutchefon^  Profellbr  of  Chymiflry  in  Dublin^  an- 
fwering  to  moft  of  or  all  the  characters  of  that 
above  deferibed  by  Langius^  and  with  it  made  the 
following  experiments  fliewing  that  tho’  it  falls 
fhort  of  producing  the  fame  effeCts  to  the  fame 
degree  as  Sulphur  in  fubftance  does,  it  produces 
effects  on  Metals  and  their  Solutions  which  the 
fimple  Acid  does  not,  until  it  be  combined  with 
the  Phlogiftoiiy  which  effeCts  are  alfb  in  a  great 
meafure  common  to  Sulphur  in  fubftancci 

I  fufpended  a  Silver  fpoon  in  the  vapor  of  the 
above-mentioned  volatile  Acid  of  Vitriol  in  a  nar¬ 
row  mouth’d  jug  for  the  fpace  of  a  week  without 
any  effeCt,  which  was  alfb  the  cafe  of  another  Sil¬ 
ver  fpoon  kept  immerfed  in  the  liquor :  but  wheri 
the  concave  part  of  the  fpoon  was  placed  upon  the 
mouth  of  a  gallypot  full  of  this  volatile  acid  in 
a  fand  heat  and  kept  there  about  two  hours,  it 
'was  tinged  of  a  dark  brown  and  faint  copper  co-^ 
lour,  appearances  agreeable  to  the  effeCfs  of  the 
vapor  of  folution  of  Sulphur^  altho’  thefe  difcolo- 
rations  by  the  volatile  acid  are  lefs  deep  than  thofe 
from  the  vapor  of  the  folution  of  Sulphur  artificial 
or  natural,  and  particularly  lefs  deep  than  thole 
produced  by  the  vapor  of  our  fulphureous  water 

(a)  Lighfening  has  in  fome  meafure  efFeds  fimilar  to  thofe  of 
the  volatile  fuiphureous  Acid,  both  with  refped  to  the  explolivc 
power  and  to  the  difcolouring  of  metals. 
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at  Lucan  near  Dublin^  which,  without  any  heat  ap¬ 
plied,  tinged  a  filver  fpoon  expofed  to  the  Heam 
of  it  in  a  jug  whofe  mouth  was  ftopt,  of  the  colour 
of  lead  in  the  (pace  of  48  hours. 

At  the  fame  time  the  efFeds  of  the  above  GaSy 
or  volatile  acid  of  Sulphur  or  Vitriol  on  feveral  of 
the  metallic  (blutions  are  fb  far  different  from  thofe 
of  the  fixed  acid  of  Sulphur  or  Vitriol  that  the  faid 
Gas  being  diluted  with  diftilled  water,  in  repeated 
experiments,  did  never  fail  to  produce  various  dif^ 
colorations  with  the  fblutions  of  Silver  and  Mer¬ 
cury,  even  fiich  as  are  proper  to  folutions  of  Sul- 
phuTy  more  or  lets  according  to  the  flrength  of  the 
impregnation,  as  is  fliewn  in  the  Table  annexed : 
but  the  fixed,  acid  of  Sulphur  and  Vitriol,  viz,  the 
Spirit  of  Vitriol  and  common  Oil  of  Sulphur  by 
the  bell,  equally  diluted  had  no  effed  on  thofe 
metallic  folutions,  viz,  by  reafbn  of  the  lafi:  named 
acids  being  not  combined  with  the  Phlogijion ;  a 
fad  that  may  well  merit  the  attention  of  the  cu¬ 
rious  in  explaining  the  appearances  arifing  on  the 
mixture  of  the  metallic  folutions  with  feveral  wa¬ 
ters  where  Sulphur  cannot  be  diflindly  demonfba- 
ted. 

Langius  before  quoted  proceeds  to  obferve  that 
Nature  produces  fomething  like  the  above  volatile 
flilphureous  or  vitriolic  Acid  in  the  decompofition 
of  the  Pyrites  and  other  fulphureous  bodies,  and 
that  it  is  furhifhed  by  the  greateft  part  of  the 
Acidula  and  Pherm^y  but  with  this  difference,  that 
it  is  not  fo  volatile  or  fo  ftrong  as  the  above  arti¬ 
ficial  Acid,  and  that  .the  Grotto  del  Cam  near  Naples^ 
and  another  cavern  near  Pyrmont  are  the  two  mofh 
remarkable  places  known  for  this  volatile  acid  or 
fulphureous  Spirit,  in  the  latter  of  which  places 
it  appears  in  the  form  of  a  cloud  or  vapor,  which 
foldom  afoends  more  than  two  feet  above  the 
ground,  and  fuffocates  not  only  birds  and  infeds, 
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but  alfo  quadrupeds  if  long  expofed  to  it ;  and  if 
a  man  plunge  his  head  down  to  the  bottom  of  the 
cavern,  he  percives  a  penetrating  fulphureous  fmell, 
becomes  giddy,  drowfy  and  in  danger  of  being 
fufFocated  :  and  I  am  wel]  alfured  that  the  Damps 
in  Mines  kill  with  ftupefadlion  :  fuch  are  the  effeds 
of  the  native  volatile  fulphureous  Acid  when  a(5l- 
ing  in  its  full  force  ;  and  that  the  Pyrmont  water, 
one  of  the  richefl  of  all  the  Chalybeates,  is  im¬ 
pregnated  with  it,  we  may  conclude  from  the  ful¬ 
phureous  vapor  which  is  perceived  at  the  wells,  (a) 
which  makes  the  water-fervers  giddy,  and  which 
alfb  caufes  the  fifh,  frogs,  ducks  and  goflings  when 
thrown  into  thefe  wells  to  become  giddy,  lofe 
their  flrength,  and  at  lafl  fall  down  and  fink,  and 
which  alfo  affedls  mankind  in  drinking  it  with  a 
kind  of  drunkennefs,  a  not  unfrequent  efFebl  alfo 
of  our  Chalybeate  waters  and  owing  to  the  fame 
caufe  in  a  lefs  degree ;  for  indeed  that  an  ex¬ 
tremely  fubtile  and  volatile  acid  enters  into  the 
compofition  of  our  ordinary  Chalybeate  as  well  as 
other  mineral  waters  has  been  fhewn  elfe where  by 
divers  obfervations  formerly  made,  and  which  have 
been  fince  confirmed  in  Dr.  Lucas's  experiments 
in  his  Effay  on  PVaters.  In  this  place  it  lliall  fuf- 
fice  to  mention  but  one  inflance  to  this  purpofe  : 
Dr.  Whijiler^  an  eminent  Phyfician  who  frequent¬ 
ed  Timhridge  waters  many  years,  mentioned  by 
Dr.  Baynardy  ufed  to  fay  that  in  a  dry  feafon  he 
could  manifeflily  tafte  a  Gas  Vitrioli  in  them. 

And  as  this  is  a  volatile  and  powerfully  elaftic 
fluid  capable  of  producing  thofe  mifehievous  effebls 
on  animal  bodies  above-mentioned  when  colledt- 
ed  and  abling  in  its  full  force,  there  is  good  rea- 
fon  to  believe  that  in  a  reftrained  degree,  it  may 
produce  great  and  good  efFebls,  in-  giving  activity 
to  the  element  and  other  more  inert  materials. 

Now 

(a)  Method,  fynops.  of  min.  Waters,  p.  313.  314. 
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Now  the  Bath  water  is  an  illuflrious  inftance  of 
filch  an  impregnation  both  by  the  tafte  and  fmell, 
as  appears  from  the  following  authentic  tefbmonies : 

Firfl  Dr.  Baynard^  a  learned  Phyfician,  and 
many  years  refident  at  Batl\  affirms  {a)  that  it 
had  been  often  obferved,  that  in  a  great  drought 
and  the  wind  at  or  about  N.  E.  the  Bath  waters 
have  been  not  only  fenfibly  hotter,  but  acidulated 
and  abounding  with  a  Gas  Vitriolic  not  unlike  the 
grateful  acid  of  the  German  Spaw  water  ;  and  an 
old  guide  told  him  he  had  obferved  the  fame 
thing  a  hundred  times  in  bright,  feren«  weather, 
and  when  the  wind  blew  frelh  from  foms  norther¬ 
ly  point :  And  that  the  organ  of  fmelling  is  un¬ 
der  the  like  circumftances  affected  by  the  vapor 
of  Bath  water  as  by  that  of  Sulphur^  appears  from 
the  following  obfervation  of  the  Gentleman  here¬ 
after  mentioned  wh..>  refided  for  a  confiderable 

4 

■  time  at  Bath  : 

The  water  being  brought  into  his  room  every 
morning  in  a  tin  can  ufed  at  Bath  for  keeping -the 
inclofed  bottle  warm,  on  entering  the  room,  it  im¬ 
mediately  difcovered  a  fmell  of  Sulphur :  his  wife, 
daughter  and  fervant  firfl  obferved  this  by  the 
fmell,  and  afterwards  by  the  tafte,  and  himfelf 
by  both  at  once  :  but  this  was  only  perceived  in 
frofly  mornings,  (when  the  vapors  are  condenfed) 
for  in  cloudy  or  wet  mornings  it  difcovered  very 
little  fulphureous  either  to  the  fmell  or  tafte. 

But  Dr.  Lucas's  own  tefbmony  with  refpedl  to 
an  impregnating  volatile  Acid  is  ftill  more  exprefs 
and  flrong,  wz.  (b)  fn  the  King's  hath  pump 
room  the  firji  thing  that  prefents  itfelf  to  our  ohferva-- 
tion  in  this  water  is  a  fiibtiie  Acid  which  flies  ofl' m  the 
vapor ^  fome times  fetifibly  flr ikes  the  nofe^  and  always 

(a)  cold  Baths,  p.  190,  and  in  the  Appends,  p.  431. 

(b)  EfTay  on  Waters,  Part  III.  p.  277. 
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preves  very  offenjive  to  weak  lungs^  (agreeable  to 
the  defcription  ipjljfimis  verbis^  given  by  our  Author 
Part  III,  p.  33,  of  the  efFedls  of  the  vapor  of  Sul¬ 
phur  in  fufion  and  of  the  volatile  fulphureous 
or  vitriolic  Acid  both  natural  and  artificial  above 
obferved)  and  powerfully  corrodes  all  the  iron  works 
in  and  about  the  Baths'^ 

Now  fince  the  Phlogijlon  is  allowed  by  our  Au-? 
thor  to  be  the  caufe,  not  only  of  inflammability^ 
but  of  colours  and  odours  in  bodies,  and  is  what 
gives  fmell  and  volatility  to  the  Acid  of  Sulphur 
or  Vitriol,  which  Amply  is  entirely  inodorous,  it 
follows  from  his  own  teflimony,  that  the  Phlogijlon 
fiibfifls  combined  with  the  Acid  in  the  vapor  or  vo¬ 
latile  parts  of  Bath  waters  as  well  as  thofe  of  Aken, 

So  much  of  the  volatile  parts  of  Bath  water :  let  us 
next  confider  its  more  fixed  parts;  and  firft  what  our 
Author  {a)  calls.  light  black  Mud  9r  Earthy  which 
is  found  in  the  ciflierns,  and  partly  depofited  by  the 
waters  in  the  corners  of  the  baths,  and  feems  to 
bear  a  confiderable  analogy  to  the  light  black  mud 
which  is  alfo  depofited  in  the  baths,  refervors, 
aquedudls  and  canals  at  Aken  (h)^  the  colour  of 
which  he  afcribes  in  a  great  meafure  to  the  SuU 
■pkur  falling  to  the  bottom  and  augmenting  the 
colour  and  volume  of  the  fediment  ;  and  here  in¬ 
deed  he  *  agrees  to  other  Authors,  who  have  ex¬ 
amined  the  bituminous  and  fulphureous  waters, 
who  make  the  black  colour  of  the  earth  or  lludge 
in  their  courle  to  be  peculiar  to  thefe  waters  (c), 
which  alfb  agrees  to  the  analyfis  of  Sulphur^  which 
both  on  being  diflblved  in  an  alcaline  lixivium  and 
on  being  deflagrated,  is  obferved  always  to  leave 
a  black  fixed  earth  or  fediment  (d):  So  that  as. 

[a]  EiTay  on  Waters,  Part  III.  p.  276.  (h)  Ibid.  p.  57.  (r) 

Memoires  de  I’Acad.  royale,  A.  D.  1762,  p.  1083,;  and  Short’s 
Hid.  rnin.  Waters,  Vol.  I.  p.  312.  (d)  Shaw’s  philof.  prin¬ 

ciples  of  univerfal  Chymiftry. 
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far  as  we  .may  be  allowed  to  reafon  from  analogy, 
the  light  black  Mud  of  the  Bath  waters  is  of  a 
fimilar  nature ;  and  if  our  Author  had  examined 
that  fubftance  without  partiality,  he  would  pro¬ 
bably  have  been  a  little  lefs  peremptory  in  pro¬ 
nouncing  it  not  to  be  a  mineral  production,  as  he 
allows  the  Aken  mud  to  be,  but  a  meer  vegetable 
matter  putrified ;  for,  tho*  he  tells  us  that  it  yields 
nothing  like  Sulphur  in  fiiblimation  or  diftillation, 
this  may  be  eafily  accounted  for  from  the  fmall 
quantity  of  the  moleculie  difperfed  among  the  cal- 
carious  and  other  matter,  which  may  be  illuftrated 
by  a  fimilar  obfervation  upon  the  black  fediment 
of  our  fulphureous  water  at  Lucan  near  Dublin^ 
which  tho’  it  be  of  a  ftrong  fulphureous  fmell,  yet, 
being  carefully  diftilled  by  a  mild  heat,  yielded 
no  flowers  of  Sulphur^  altho*  the  white  glairy  fub- 
fiance  depofited  by  the  fame  water  did,  and  for 
this  obvious  reafon,  it’s  being  more  free  from  he¬ 
terogeneous  mixtures. 

Now  the  Mud  of  Bath  water,  upon  a  careful 
examination  of  it  on  the  fpot,  and  of  a  fpecimen 
of  it  tranfmitted  to  Dublin,  is  found  fbmetimes 
when  firfl  taken  ‘up,  to  be  green,  an  equivocal 
mark  common  either  to  a  vegetable  matter,  (as 
perhaps  fome  portion  of  the  Conferva  mixed  with 
it,  or  to  Sulphur,  or  both)  but  by  keeping,  it  turns 
afh-coloured  and  ferments  brifkly  with  Acids, 
and  on  being  roafted  in  the  crucible  it  lofl  the  afh- 
colour,  and  acquired  a  brown  redifli  cafl,  appear¬ 
ances  limilar  to  thofe  exhibited  by  the  blue  and 
black  Marls,  (a)  which  in  the  language  of  the 
vulgar,  contain  fome  pittance  of  Sulphur  (bon  difli- 
pated  by  the  fire,  fo  that  this  Mud  appears  plainly 
to  be  not  a  purely  vegetable  produdlion,  but  part¬ 
ly  of  the  mineral  or  calcarious  kind  with  a  fmall 

[a)  Hill’s  Hiftory  of  foflils. 
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quantity  of  that  fubflance  which  tinges  it  black 
and  afh-coloured : 

But  it  were  doing  injuftice  to  this  Precipitate 
of  the  Bath-waters  to  fupprefs  on  this  occafion  an 
experiment  of  Guidott  (whom  our  Author  calls  the 
head  of  the  analyfers  or  rational  writers  on  thefe 
waters)  thus  circumftantially  related,  (and  which 
amounts  to  a  more  diredt  evidence  of  real  mine¬ 
ral  Sulphur  entering  into  the  compofition  of  this 
Mud)  viz.  The  {a)  foul  contents  of  the  Bath  being 
put  into  a  crucible  for  calcination.^  before  the  marly 
or  muddy  parts  were  confiimedy  the  crucible  being 
then  opened  and  the  contents  touched  with  a  fpattda.^ 
gave  a  very  flrong  Jiench  of  Brimftone.^  and  burnt  as 
blue  as  ever  I faw  any  Sulphur.’'  To  which  I  add, 
that  a  fix-pence  having  been  kept  in  the  Mud  of 
the  King's  bath  in  a  moderate  heat,  and  become 
black  thereby,  and  then  tranfmitted  to  me  in 
Dublin  was  of  a  dark  blue  and  copper  colour, 
being  the  colours  ordinarily  given  to  Silver  by  the 
waters  called  filphureous. 

Thele  obfervations  placed  together  may  fuffice 
to  fhew  the  analogy  of  Bath-MMd  to  that  of  other 
waters  called  fulphureous. 

But  the  point  of  the  exiftence  of  Sulphur  in  an¬ 
other  of  the  fubltances  fpontaneoufly  feparated 
from  the  Bath  waters,  viz.  the  Bath-Sand.,  a  monk 
dered  Pyrite  (being  a  compofition  of  Stdphur., 
Iron,  and  calcarious  Earth,  and  which  he  pro-r 
nounces  to  be  the  caufe  both  of  the  heat  and  im¬ 
pregnation  of  thefe  watersj  is  fairly  given  up  in 
thefe  words : 

‘‘  Phe  Bath-Sand  thrown  (b)  into  an  igjiited  cru¬ 
cible  emits  a  ftrong  fidphureous  vapour,  and  a  blue 
flame  fuddenly  difappearing,  fo  that  it  is  hardly-  per-. 

(fi)  Treatife  of  Bath  Waters  in  Englifh. 

(b)  Efl'ay  on  Waters,  Part  III.  p.  270. 
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ceptihle  to  the  fight.  (A)  The  vapor  colk8ed  in  a 
glafs  bell  condenfes  and  Jhews  itfelf  to  have  been  none 
other  than  the  vitriolic^  (or  in  other  terms  fnlphure- 
ous)  acid'*  And  to  this  agrees  what  I  am  well  af- 
fured  of,  as  a  well  known  fad  at  Bath.,  that  this 
Sand  thrown  upon  a  red  hot  iron  fends  forth  a  fmell 
equal  to  that  of  a  lighted  brimftone  match,  and 
the  ordinary  iron  Pyrite,  according  to  Henkel^  con¬ 
tains  i  or  of  Sulphur. 

Here  let  me  obferve  the  great  difference  be¬ 
tween  this  fubflance  and  the  refiduum  of  the 
Thames  water,  (a)  which  (as  containing  not  a  ful- 
phureous  but  Oily  matter)  in  a  well  ignited  cru¬ 
cible  gives  no  fenfible  acid  vapor  nor  bluenefs  in 
the  flame,  but  a  fmell  as  if  oil  or  greafe  had  been 
burning. 

Thus  it  appears  that  the  very  matter  fuppofed 
to  impregnate  the  Bath  waters  contains  the  Phlo- 
gifton  or  inflammable  principle  united  to  the  Acid, 
not  only  laxly,  as  in  the  Gas  fulphuris  ox  volatile 
flilphiireous  Acid,  as  above,  but  clofely^  and  fo  as 
to  require  a  flrong  fire  to  feparate  them,  fb  that 
here  appears,  even  from  our  Author’s  own  tefti- 
mony,  in  the  5^/Z?-waters,  i .  The  acid  of  Sulphur 
volatilized  by  and  combined  with  the  Phlogifton, 
And  zdly.  Sulphur  in  fubflance  from  the  impreg¬ 
nating  Pyrite.,  which  by  the  accurate  JValerius  is 
defined,  Sulphur  ferro  miner  alif a  turn. 

This  is  one  notable  inflance  of  Sulphur  diflblved 
in  water  by  the  chymiflry  of  Nature,  without  the 
intervention  of  an  Alcali,  and  fo  beyond  the  ken 
of  our  Adept,  altho’  it  is  above  fliewn  that  Art 
can  efFecfl  the  fame  thing  alfo  without  the  help  of 
an  Alcali,  concerning  which  artificial  folution  it  is 

(A)  Thomas  Apothecary,  got  ten  drams  of  a  very 

volatile  acid  Ipirit  from  fix  pounds  of  the  Sand  taken  from  the 
ciftern  in  the  Kings  bath. 

[a)  Effay  on  Waters,  Part.!,  p.  134. 
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obfervable  that  it  has  not  the  fmell  proper  to  a 
fblution  of  Hepar  fulphurls  or  like  that  of 
water  and  many  others  any  more  than  water; 
fo  that  Sulphur  may  be  invifibly  llifpended  in  water 
without  affedling  the  fmell  in  the  fame  manner 
as  that  wherein  the  folution  is  effected  by  an  Al- 
cali,  and  conleqiiently  the  argument  drawn  of  the 
abfence  of  Sulphur  from  the  want  of  fuch  a  fmell 
is  fallacious. 

I  proceed  next  to  confider  what  evidence  is 
given  by  the  Bath  water  itfelf  of  the  prefence  of 
either  Phlogijion  or  Sulphur^  neither  of  which  our 
Author,  (a)  (to  ufe  his  .own  words)  With  pojitive 
ajjurance  concludes  is  found  in  Bath  water ^  whatever 
men  unadquainted  with  the  principles  of  chymijiry  and 

nature - or  who  might  have  thought  themfelves  in- 

terefted  in  concealing  the  truths  might  have  heretofore^ 
now  do^  or  hereafter  jh all  Jet  forth  to  the  contrary. 

Notdntirnidated  by  this  Menace,  I  fhall  how¬ 
ever  examine  his  experiments,  and  humbly  hope 
to  make  a  better  ufe  of  them  than  he  has  done, 
endeavouring  on  the  one  hand  to  guard  againft  a 
precipitate  conclufion  from  a  fingle  experiment, 
and  on  the  other  by  a  careful  comparifon  of  the 
leveral  experiments  together,  and  by  viewing  the 
feveral  evidences  or  want  of  evidence  of  the  Phlo- 
gijlon  in  various  lights,  to  draw  a  jud  inference 
or  induclion  from  the  feveral  particulars. 

r  fhall  begin  with  that  Experiment  in  whiyh 
he  feems  to  place  the  greatefl  confidence,  and 
upon  which  he  builds  his  triumphant  declaration 
above  quoted,  viz.  (b)  The  folutmi  of  lead  caufes 
in  Bath  water  the  moft  perfectly  bright.,  white  clouds., 
and  at  length  a  lovely  white  magifery.,  and  therefore 
it  contains  neither  Sulphur  nor  Phlogijiony  becaufe, 
had  there  been  any  portion  of  thefe  in  the  water.,  mud- 


(a)  Effay  on  Waters,  Part  III.  p,  307.  (h)  Ibid. 
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yellov)^  or  dark  brown  or  black  clouds  mujl  have 
been  the  confequence  of  the  mixture.** 

In  anfwer  to  this,  I  beg  leave  to  illuftrate  the 
force  of  this  reafoning,  by  applying  it  to  the  in- 
veftigation  of  the  prefence  of  another  folTil,  to 
which,  if  it  be  juft,  it  muft  be  applicable  as  well 
to  Sulphur ;  and  that  is  Iron-Mine.  Every  body 
knows  that  the  attraction  by  the  Load-ftone  is  a 
lure  teft  of  the  preferice  of  Iron  in  any  mineral  to 
be  examined  i  but  fuppofe  any  Operator  on  thefe 
minerals,  upon  his  fubjeCting  any  of  them  to  this 
teft,  finding  it  to  fail,  ihould  inftantly  Conclude 
that  it  contained  no  Iroii,  would  he  be  fafe  in  his 
conclufion Not  at  all  i  for  it  is  found  upon  tryal 
that  there  are  Ores  Very  rich  in  Iron  which  do  not 
yield  to  the  magnet,  of  which  Walerhis  in  his  Mi¬ 
ner  alogk  has  given  divers  inftances  :  but  to  com^ 
directly  to  the  point  : 

If  a  man  were  to  fet  out  with  a  determination 
to  demolifh  both  Sulphur  and  Phlogijlon  in  water 
and  his  evidence  were  to  reft  updn  one  fingle 
experiment,  he  Would  be  much  in  the  right  to 
chufe  that  experiment  or  teft  of  the  prefence  of 
Sidphur  or  Phlogijlon^  which  might  be  the  moft 
likely  to  fail,  and  to  ornit,  or  not  to  infift  on  what 
is  the  moft  touchy  or  moft  fenfible  teft :  of  the 
I  aft  fort  I  take  to  be  the  folutions  of  Silver  and  of 
Mercury  fublimate  corrofive  of  the  firft  the  folu- 
tion  of  fugar  of  lead,  and  how  far  our  Author  has 
obferved  this  conduCt  I  (hall  fubmit  to  the  reader. 

Indeed  if  Bath  water  were  what  we  call  a  fim- 
ply  (iilphureous  one,  fuch  as  that  of  S.  Amande  in 
Flanders^  Nottington  in  DoYfetJhdre  and  divers  others 
in  England  and  Ireland,  then  undoubtedly  the  in¬ 
ference  of  the  abfence  of  Sulphur  or  PhlogiJloYi^ 
from  the  failure  of  the  muddy,  yellow,  dark  brown 
or  black  clouds  upon  adding  the  fugar  of  lead, 
muft  have  been  juft,  fince  thofe  fiiiipler  Waters  do 

H  not 
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not  fail  to  ftrike  thofe  colours  with  that  (blution^ 
from  the  predominancy  of  the  phlogiftic  principle 
ading  in  its  full  force  : 

But  with  the  waters  wherein  there  is  a  large 
proportion  of  heterogeneous  matters  the  cafe  is 
far  different :  Nature  difguifes  itfelf,  and  he  that 
would  difcover  either  the  fulphureous  or  inflam¬ 
mable  principle  muft  expofe  the  water  to  various 
trials  with  different  materials,  v/hen  he  will  often 
find  one  to  detedt  what  another  conceals,  whereas 
were  he  to  trufl  to  a  fingle  experiment  of  one  me¬ 
tallic  fblution  and  from  thence,  without  any  regard 
to  other  metals  and  their  folutions,  pronounce  any 
water  to  be  or  not  to  be  impregnated  with  Sulphur^ 
his  conclufions  would  prove  wild  and  extravagant, 
which  in  the  prefent  cafe  has  been  too  much,  and 
ever  will  be,  the  confequence  of  flich  a  fuperficial 
examination  of  waters : 

As  an  inflance  of  the  truth  of  this  obfervation, 
I  fhall  place  in  the  front  the  waters  of  Aken^  (con- 
feffedly  fulphureous)  in  which  there  is  a  very  con- 
fiderable  mixture  of  calcarious  Earth,  (a)  ever 
caufing  a  white  precipitation  with  fugar  of  lead 
as  well  as  with  alcalis ;  and  accordingly  the  Aken 
waters  turn  milky  with  the  alcaline  ley,  and  of  a 
muddy  milky  colour^  and  precipitate  a  dull  white  pow~ 
der^  with  fomething  of  a  brown  and  dark  ajh  colour 
with  fugar  of  lead  (b)  :  and  why  ?  becaufe  the 
Phlogifton  is  blended  with  a  large  proportion  of 
terreflrial  matter  precipitated  by  the  fugar  of  lead, 
being  a  precipitator  in  common  to  the  white  cal¬ 
carious  matter  and  to  the  Phlogifon :  to  which 
may  be  added  fome  particles  of  the  Cerufs  alfo 
fuffered  to  fubfide,  as  being  partly  difmiffed  by 
reafon  of  the  fuperior  attraction  of  the  calcarious 
earth  in  the  water. 

(a)  EfTay  on  Wafers,  Part  III.  p.  84,  85.  (b)  Ib.  p.  94. 

And 
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And  I  apprehend  I  may  not  unjuflly  fubjoin  the 
Bath  water  as  a  fecond  inflance  to  the  fame  pur- 
pofe,  which  is  alfo  impregnated  with  various  mi¬ 
nerals,  and  particularly  a  calcarious  earth,  mani- 
fefled  by  the  large  white  precipitate  it  yields  by 
means  of  oil  of  tartar,  which  muft  difguife  the 
other  darker  coloured  appearances  otherwife  to  be 
expected  in  the  clouds  and  fediment  exhibited  by 
adding  fugar  of  lead  to  it :  it  is  however  but  do¬ 
ing  juftice  to  the  fubje6l  to  bring  in  here  the  tef- 
ti monies  of  others  on  this  head  from  experiments 
made  on  the  Bath  water  both  on  the  fpot  and  in 
Dublin  ;  the  firft  long  before  this  controverfy  was 
in  agitation,  and  confequently  may  be  prefumed 
to  have  been  impartially  related,  which  experi¬ 
ments  were  made  by  Dr.  Hilary^  who  found  that 
the  (blution  of  fiigar  of  lead  precipitated  from 
the  water  of  the  King's  bath  and  Hot  bath  a  white 
powder  intermixed  with  greyifh  Ipots,  which  in¬ 
deed  does  not  altogether  quadrate  to  the  perfectly 
bright  white  clouds  and  lovely  white  magiflery  exhibi¬ 
ted  on  this  mixture  according  to  our  Author,  as 
abovementioned,  but  is  very  agreeable  to  the  ap¬ 
pearances  exhibited  by  one  of  the  artificial  fulphu- 
reous  waters  in  the  Table  annexed,  in  which  SuU 
phur  is  fufpended  in  confiderable  quantity,  as  alfo 
to  an  obfervation  of  my  own  and  of  another  pre- 
fent  on  the  fame  mixture,  viz.  the  folution  of  fli- 
g;ar  of  lead  with  the  Bath  water  in  Dublin.,  which 
in  reiterated  obfervations,  did,  on  being  held  up 
to  the  light,  befid.e  the  whitenefs,  exhibit  fome 
fiiade  of  yellow,  which,  and  ^\t^greyifh above- 
mentioned  mufl:  be  allowed  to  be  as  clear  indica¬ 
tions  of  iome  portion  of  Phlogifton  as  they  are  in 
other  waters,  and  particularly  as  is  t\\Q  muddy  milky 
vjhite  colour  produced  by  the  Iblution  of  Lead  in 
the  condenfed  vapor  of  Aken  water,  which  we  are 
told  {a)  moft  certainly  arifes  from  the  Phlogifton : 

But 


(a)  Ellay  on  Waters,  Part  III.  p.  76. 


[  52  ] 

But  to  fhew  how  inconel ufive  the  mcer  appear^^ 
ance  of  whitenefs  exhibited  by  the  mixture  of  the 
folution  of  fugar  of  lead  with  regard  to  the  non- 
exiftence  of  Sulphur  in  waters  is,  I  fhall  here  from 
the  labours  of  the  indefatigable  Dr.  Shorty  inftance 
feveral  waters  which,  altho’  they  otherwife  give 
ample  tokens  of  their  being  fulphureous,  are  yet 
fo  far  from  alKiming  brown  or  black  colours  with 
folution  of  fugar  of  lead  that  they  whiten  with  it, 
VIZ.  I  ft.  the  celebrated  Sulphur-well  Knarejho- 
roughs  (a)  well  known  for  its  ftrong  tafte  and 
fmell  of  Sulphur^  and  which  lets  fall  a  dark  fedi- 
ment.  adly,  (h)  Croft  water  which  fmells  ftrong 
of  Sulphur^  and  in  the  coiirfe  of  which  every  thing 
becomes  white,  with  reddifh  fpecks  between,  and 
turns  of  a  bluifh  white  with  folution  of  Silver,  but 
white  with  folution  of  fugar  of  Lead.  3dly,  AJke~ 
ron  water  fituated  five  miles  from  Doncafter^  fmells 
and  taftes  very  ftrong  of  Sulphur^  and,  as  an  evi¬ 
dence  of  the  ftrength  of  its  impregnation,  its 
ftream  is  full  of  a  white  thick  fliidge  which  ropes 
like  decoction  of  Althaea,  and  yet  with  folution  of 
Lead  it  whitens  firft,  and  then  gives  a  brownifh 
fediment.  4thly,  Cbadlington  water  fmells  like  the 
waftiings  of  a  foul  gun,  and  yet  turns  milk  white 
with  folution  of  fugar  of  Lead. 

I  fhall  next  confider  the  effects  of  Bath  water 
on  Silver  and  ks  folution  as  an  evidence  of  the 
prefence  or  abfence  of  Sulphur :  and  firft;  it  is 
ailedged  (c)  that  a  filver  fpoon  ftanding  fome  hours 
in  the  water,  and  that  filver-leaf  kept  therein  24 
hours  and  the  water  often  renewed,  did  not  fhew 
the  leaft  vifible  tendency  to  yellow,  from  whence 
it  is  inferred  that  here  is  no  Sulphur, 

Now,  tho’  the  fadfs  here  related  in  thefe  few 
experiments  made  by  an  itinerant  vifitor  be  not 

(a)  Short’s  Hid  of  min.  waters,  Vol.  I.  (b).  Ib.  p.  299. 
(c)  EfTay  on  Waters  Fart  ill.  p.  281. 

denied, 
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denied,  yet,  if  I  be  not  greatly  miftaken,  this 
general  inference  is  a  little  too  haftily  drawn  :  for 
I  ft.  It  had  behoved  an  Author  who  was  fearch- 
ing  after  truth,  to  have  paid  fome  regard  to  the 
experiments  of  others  who  had  been  longer  refi-  - 
dent  on  the  fpot,  and  to  have  compared  their  ex¬ 
periments  with  his  own  ;  but  this  he  has  utterly 
omitted,  and  particularly  that  of  Guidon^  who 
affirms  that  both  Silver  and  Braft  by  a  longer 
ftay  in  the  water  are  notably  difcoloured,  even 
in  the  lame  manner  as  by  the  waters  called  fill- 
phureous,  g.  that  Silver  placed  in  the  fpring  be¬ 
came  firft  of  a  copper  colour  and  then  black,  and 
that  Silver  which  had  lain  for  fome  time  near  the 
Iprings  became  of  the  fame  colour  as  in  the  de^ 
co6tion  of  Sulphur  in  Lime-water  (a), 

adly;  In  thele  complex  llibjedls  of  philolbphic 
inquiry,  if  we  would  lucceed  in  finding  out  truth, 
we  muft  view  the  fubjedl  in  a  variety  of  lights, 
and  confider,  not  only  the  effedls  of  the  water, 
but  of  its  Vapor,  well  knowing  that  the  vapors  of 
both  putrid  waters  and  of  thofe  called ^ful phureous 
have  been  obferved  to  produce  greater  effedts  in 
tinging  Silver  than  the  waters  themfelves.  Ac¬ 
cordingly  our  Author,  when  treating  of  Aken  wa¬ 
ter,  obferves  that  Silver,  in  the  vapor  of  the  Iburce, 
is  almoft  inftantly  afFe(fted,  acquiring  a  pale  gold 
colour  in  lefs  than  a  minute,  and  in  three  is  carried 
to  the  higheft  degree  of  tarnifh  (b)  ;  and  that  po- 
lifhed  Brafs,  which  was  kept  four  hours  under  the 
water,  fhewed  no  change,  while  what  was  above 
the  water  got  firft  a  pale,  then  a  deep  gold  colour, 
and  loon  became  variegated  with  all  the  fliades  of 
red,  orange  and  purple :  and  thefe  experiments 
are  alledged  as  proofs  of  the  Phlogijion  in  Aken 
water,  even  as  the  like  difcolorations  of  Silver 

(a)  Eng.  Edit,  of  Treatife  of  Bath  waters,  Chap.  5. 
fb)  RfTay  on  waters,  Part  III.  p.  67. 

from 
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from  the  vapors  of  putrid  waters,  bilge-water,  £5?^. 
are  all  edged  as  the  efFe6ls  of  the  Phlogijion  in  them : 

But  when  Bath  water  comes  under  confidera- 
tion,  not  one  word  is  mentioned  as  to  the  effect 
of  its  vapor  on  Silver  or  Brafs,  whether  from  in¬ 
attention  or  from  a  prejudice  againfl  this  water,  I 
ihall  not  take  upon  me  to  fay,  but  thus  much  I 
may  adventure  to  affirm,  that  had  he  been  as 
minute  in  his  account  of  the  Bath  water  as  he  had 
been  of  that  of  Aken^  he  would  not  have  wanted 
evidence  of  the  Phlogifton  in  the  firft  as  well  as 
the  lafl.  This  great  defed:  of  his  therefore  in 
the  comparifon  of  Aken  and  Bath  waters  I  fhall 
here  endeavour  to  fupply,  and  fhew  that  the  Bath 
water  has  asjufl  a  claim  to  an  impregnating  P/?/o- 
giftott  as  the  Aken  waters  has,  from  pofitive  expe¬ 
riments  on  the  operation  of  its  vapor,  fhewing  that 
this  effeds  in  a  much  Ihorter  fpace  of  'time  what 
the  water  itfelf  in  fome  obfervations  effefe  not  at 
all,  or  at  leafl  requires  a  much  larger  fpace  of 
time  to  effed: : 

R.  Mufgrave  Efq;  from  Lifmore  in  Ireland^  a 
^  gentleman  of  undoubted  veracity,  who  refided 
feveral  months  at  Bath  in  1752,  and  taking  his 
firft  lodging  in  November  in  a  room  that  had  two 
or  three  large  fafti  windows  fb  near  the  Crofs  bath^ 
that  its  fteam  hung  about  the  Bath  like  a  fog, 
obferved  that  his  Silver  buckles  which  he  put  at 
the  bottom  of  the  window  every  night  going  to 
bed,  became  in  the  morning  yellow  like  gold, 
which  change  of  colour  did  not  happen  to  the  fame 
buckles  when  he  removed  to  another  lodging  re¬ 
mote  from  the  Baths. 

He  alfo  corroborates  what  is  obferved  above  of 
the  oftenfivenefs  of  the  fteam  of  Bath  waters  to 
weak  lungs  by  a  notable  example  of  it  which  fell 
under  his  own  obfervation,  which  is  alfo  notori- 
oully  the  cafe  of  the  fmoak  of  Pit-coals,  as  well 

as 
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as  it’s  tarnldiingSilver,  in  both  which  inftances  the 
fteam  of  Bath  waters  anfwers  to  that  of  Pit-coal, 
a  probable  indication  of  fome  fimilarity  in  their 
conflituent  parts ;  and  that  Pit-coal  is  not  a  meer 
Bitumen,  but  contains  alfo  a  flibftance  very  like 
common  Sulphur  and  wholly  diftind;  from  Bitumen 
we  may  learn  from  fome  experiments  lately  made 
by  two  eminent  Chymifts  (a). 

But  to  return  to  the  effeds  of  the  vapor  of  Bath 
water  on  Silver,  as  this  is  a  fad  of  importance,  I 
thought  it  were  well  worth  while  that  it  fhould  be 
confirmed  by  further  and  repeated  tryals  made 
on  the  fpot,  which  was  accordingly  done  with  great 
accuracy  by  a  curious  Gentleman  of  the  profeflion 
there,  from  whom  I  received  the  following  circum- 
ftantial  account  of  this  matter  July  1761,  which 
is  here  inferred  in  order  to  fhew  that  the  two  other 
hotter  Baths  have  this  power  of  tarnifhing  Silver 
by  their  fleam  in  a  greater  degree  than  the  Crofs- 
Bath,  vi%. 

A  'plate  of  Silver  hung  up  in  the  Jiea'm  of  the  King’s 
bath,  and  another  in  the  Hot  bath,  were  tarnijhed  in 
twenty-four  hoiirs^  but  in  forty-eight  hours  they  were 
tarnijhed  to  a  greater  degree^  even  fo  far  as  to  have 
loft  their  fplendor^  and  to  look  like  French  plate  from 
which  the  filver  is  worn  off:  but  a  plate  of  Silver 
which  was  fufpended  over  the  Crofs  bath  did  not  in 
that  time  at  all  lofe  its  colour^  tho  it  is  fuppofed  that 
if  the  Silver  plate  had  been  expofed  to  the  fleam  of 
the  Crofs  bath  a  longer  tinier  it  woidd  alfo  have 
changed  its  colour ;  agreeably  to  the  obfervation 
above  related  of  the  effeds  of  the  fleam  of  that 
Bath  on  the  filver  buckles. 

Now,  to  flain  Silver  yellow  or  black  is  the  well 
known  property  of  the  vapors  of  the  fblutions  of 
Sulphur^  and  indeed  the  effeds  defcribed  in  the 

(a)  Neuman’s  Works  publidied  by  Lewis,  and  Shaw’s  phi- 
lof.  principles  of  univerfal  Chymiftry. 
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two  foregoing  obfervations  are  remarkably  greater 
than  thofe  of  the  vapor  of  the  volatile  vitriolic 
or  fulphiireous  Acid  above  mentioned,  which, 
tho*  far  ftronger  and  lefs  diluted  than  the  vapor  of 
Bath  water,  did  not  produce  this  effedl  on  Silver 
fufpended  over  it  for  a  week,  but  required  the 
alTiflance  of  a  Sand  heat  to  tinge  the  Silver. 

To  the  foregoing  obfervation  agree  the  power¬ 
ful  effe(51:s  of  the  fleam  of  on  Iron,  viz. 

It  has  been  obferved  ( a)  that  a  ring  of  Iron  has 
been  eaten  out  by  it  in  feven  years,  an  effect  al¬ 
together  fimilar  to  the  well  known  operation  of 
Sulphur  on  Iron,  and  particularly  of  the  fleams  of 
the  fulphureous  waters  of  Aken^  as  mentioned  by 
our  Author,  viz.  that  all  (b)  the  Iron  work  about 
the  Baths  is  greatly  corroded.  Now  it  is  well  known 
that  Sulphur  readily  unites  itfelf  with  Iron,  and 
turns  it  and  Copper  into  yellowifh  concretes  like 
the  Pyrit£  (^r) ; 

And  here  it  feems  to  be  worth  while  to  take  a 
fhort  view  of  our  Author’s  v/ay  of  reafoning  on 
the  effedls  of  the  vapor  of  Aken  water  fimilar  to 
thofe  above  related  of  the  vapor  of  5<^/i;-water, 
viz.  In  his  third  Sedion  upon  the  Aken  waters, 
having  deicribed  the  effedls  of  the  vapor  of  thefe 
waters  on  Lead,  on  polifhed  Brafs,  Silver,  iAc.  he 
tells  us  that  experience  (d)  convinces  us  that  thefe 
effedls  cannot  be  produced  by  the  Acid  alone, 
and  he  adds,  It  muji  be  then  from  the  Phlogiflon  or 
inflammable  principle.  And  a  little  before,  (e)  he 
deduces  an  Acid  and  Plogifton  in  Aken  waters 
from  their  vapors  corroding  Iron  and  Lead  :  and 
indeed  this  is  agreeable  to  the  foregoing  experi¬ 
ments  and  obfervations  on  the  effects  of  the  Bath 
waters,  with  this  explanation,  that  thefe  effedls 
in  both  waters  are  not  owing  to  the  mecr  Acid^ 

or 

(a)  Method,  fynops.  of  min.  Waters,  p.  596.  [h]  Eflay  on 

Waters  Part  HI.  p.  64.  (r)  See  Neuman,  (d)  Effay  on 

Waters,  Part  HI.  p.  66,  67.  (e)  Ibid.  p.  64,  65. 
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or  meer  Phhgiflon^  but  to  an  Union  of  both ;  for 
this  is  abundantly  confirmed  by  the  experiments 
related  and  often  repeated  In  the  Table  annexed, 
where  it  appears  that  the  volatile  acid  of  Sulphur^ 
or  the  acid  of  Sulphur  volatilized  by  and  combined 
with  the  Phlogijion  diluted  with  diftilled  water,  has 
Ibme  effe<51:  in  difcolouring  Silver  in  lubftance,  tho* 
left  than  the  fblution  of  Sulphur  in  an  alcaline  ley, 
and  produces  the  like  difcol orations  with  folution 
of  Silver  that  Bath  water  does,  viz,  a  dark  brown 
fediment  and  bluifli  cloud ;  and  when  this  volatile 
acid  is  grown  effete  by  the  exhalation  of  the  com¬ 
bined  PhlogiftoHy  it  effects  no  difcoloration  at  all : 

And  thus  is  the  exiftence  of  the  Phlogijlon  in  the 
Bath  waters  eftablifhed  by  our  Author’s  experi¬ 
ments  on  thoft  of  Aken^  the  like  phenomena  arifing 
and  the  fame  reafoning  being  applicable  to  both : 
and  It  muft  be  owned  that  in  thefe  parts  of  his 
work  he  has  done  juflice  to  the  waters  of  Aken ; 
but  it  is  fbmewhat  furprizing  that  he  fhould  fo  far 
forget  himfelf  before  he  had  finifhed  his  book  as 
utterly  to  deny  the  exiftence  of  the  Phlogijion  in 
Bath  waters  ;  had  he  revifed  his  work,  he  muft 
have  feen  that  the  very  fame  Premifes  from  which 
he  inferred  a  Phlogijion  in  the  waters  of  Aken  were 
equally  conclufive  with  regard  to  a  Phlogijion  (tho^ 
in  a  left  degree)  in  thofe  of  Bath. 

Having  thus  far  fhewn  that  the  Vapor  of  Bath 
water  as  well  as  its  Mud  and  Sand  do  each  of 
them  exhibit  divers  of  the  appearances  proper  to 
Sulphur^  and  that  the  Sand  and  Vapor  particularly 
do  manifeft  the  union  of  the  Phlogijion  and  an  Acid 
as  well  as  Aken  water,  it  will  yet  be  neceflary  in 
oracr  to  clear  up  this  fubjecft  from  the  obfturity  in 
which  it  has  been  involved,  and  to  obviate  an 
Objedlion  that  may  poffibly  be  made  of  a  Sulphur 
formed  in  the  air  as  in  the  Aken  waters,  to  ex¬ 
amine  the  Bath  water  itfelf  from  the  experiments 

I  made 
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made  on  it  chiefly  at  the  fountain  by  "our  Author 
himfelf,  tho’  partly  improved  and  in  fbme  meafure 
corredted  by  others,  in  order  that  it  may  appear 
how  far  this  Water  in  it*s  utmofl:  perfedtion,  and 
poflefled  of  whatfoever  is  either  fublimed  from  it 
in  vapor  or  precipitated  in  the.  form  of  Sand -or 
Mud,  confirms  the  foregoing  evidences  of  an  im¬ 
pregnating  Sulphur  or  Phlogijion. 

W e  have  feen  above  that  the  folution  of  Lead 
gives  fome  faint  marks  of  luch  an  impregnation 
in  Bath  water,  altho’  alledged  for  a  contrary  pur- 
pofe  by  our  Author ;  but  this  matter  will  be  much 
clearer  by  examining  the  appearances  exhibited 
by  the  folutions  of  other  metals,  as  that  of  Silver, 
and  of  Mercury  in  divers  forms,  and  of  Iron  in 
the  Englijh  Vitriol,  each  of  which  we  fhall  find  to 
confpire  with  one  another  as  well  as  the  Experi¬ 
ments  above  related,  in  fhewing  the  fame  thing  : 

Firft  then  our  Author  informs  us  that  {a)  upon 
adding  folution  of  Silver  to  Bath  water,  bluifh 
white  clouds  appear,  and  in  eight  hours  a  fediment 
is  formed  of  a  purple  hue :  and  (b)  upon  adding  the 
fame  Solution  to  Aken  water,  firfl;  a  milky,  then 
a  yellow,  after  a  brown  coagulation  enfues,  and  in 
twelve  hours  it  gives  a  white  or  cream  coloured 
precipitate,  and  over  that  it  is  of  a  pale  brown  or 
dark  afli-colour. 

Now  in  the  account  given  by  our  Author  of  the 
Aken  water,  thefe  and  the  like  difeoiorations  by 
means  of  folution  of  Silver  are  attributed  to  the 
Phlogijion^  nay,  even  fo  weak  a  tincture  as  that  of 
Mofel  wine  produced  by  folution  of  Silver  in  the 
conderifed  vapor  of  Aken  water  is  attributed  to 
the  Phlogijion  (r) ;  and  indeed  thefe  difeoiorations 
by  this  folution  do  exadlly  anfwer  to  the  effedts  of 
the  fame  folution  on  that  of  Sulphur^  the  colours 

{a)  EfTay  on  Waters,  Part^  III.  p.  305.  Ib.  p.  95»  96. 
{c)  Ibid.  p.  76. 

being 
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being  varied  to  yellow,  brown  or  black  according 
to  the  different  flrengths  of  the  folutions  of  Snl- 
phur :  and  in  the  Bath  water  the  fediment  is  of  a 
purple  hue :  thus,  as  in  many  other  experiments, 
the  fblution  of  Silver  is  found  to  be  a  much  more 
fenfible  tefl;  of  the  prefence  of  the  Phhgijion  than 
fugar  of  Lead,  as  further  appears  by  comparing 
their  effecls  on  the  putrid  waters  in  the  Table  an¬ 
nexed. 

Why  then  does  not  our  Author  confider  thefe 
appearances  in  Bath  water  from  folution  of  Silver 
as  evidences  of  the  Phlogijlon  as  well  as  in  the 
Aken  water } 

Let  us  next  fee  how  agreeable  the  above  ap¬ 
pearances  from  folution  of  Silver  are  to  thofe  ex¬ 
hibited  by  other  metallic  folutions,  and  firfl  by 
that  of  Mercury  in  different  forms  :  The  Aqua 
Sulphur ata  in  the  Table,  upon  the  admixture  of 
the  folution  of  Mercury  in  Aqua  fortis  gave  a  flefli 
coloured  precipitate  and  a  pale  blue  purplifli  circle, 
and  in  the  fame  water  become  fbmewhat  effete 
by  keeping,  the  mixture  was  yellow  : 

But  it  will  be  clofer  to  the  purpofe  to  confider 
the  effe(5\;s  of  Mercury  on  the  Aken  and  Bath  wa¬ 
ters,  and  to  give  the  etiology  of  the  appearances 
as  laid  down  by  the  Author,  thus :  The  folution 
of  Mercury  fublimate  in  diflilled  water  produces 
in  Aken  a  pellicule  variegated  with  all  the  co¬ 
lours,  and  the  fame  fblution  he  tells  us  {a)  alfb 
exhibits  a  pellicule  of  all  colours  in  Bath  water 
(h\  to  which  let  me  add  that  I  alfo  obferved 
the  very  fame  appearance  on  the  mixture  of  the 
fame  folution  with  Bath  water  in  Dublin^  which 
had  been  taken  up  many  months.  Now  how  is 
this  appearance  explained  In  the  waters  of 
Aken  (0  our  Author  fblves  it  in  thefe  words : 

(a)  Eflay  on  Waters,  Part  III.  p.  94.  (h)  Ib.  p.  303. 

U)  Ib.  p.  90. 

The^ 
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The  Phlogijlon  Jhews  itfelf  in  the  pellicule^  that  fuh^ 
tile  principlcy  from  different  comhinations  of  which  all 
colour i  as  well  as  odors  arife  T'  And  why  not  in 
Bath  water  as  well  as  Aken  ?  The  partiality  or 
precipitancy  of  (uch  a  writer  is  too  obvious : 

I  (hall  conclude  with  the  appearances  exhited 
by  the  mixture  of  green  Vitriol  with  the  Bath  wa¬ 
ter,  our  Author’s  relation  of  which  I  ftrongly  (uf- 
pe(^  may  require  a  revifal ;  for  he  tells  us  {d) 
that  the  Iblution  of  green  Vitriol  in  diflilled  water 
caufed  milky  clouds  with  a  pale  yellowifh  hue, 
which  fubfide  in  the  form  of  an  ochreous  precipi^ 
tate.  Here  he  fays  not  one  word  of  any  variega¬ 
ted  pellicule  (which  would  have  been  as  good  an 
evidence  of  Phlogijion  as  that  from  the  Sublimate 
above  in  Aken  water)  whereas  I  do  affirm  that, 
agreeably  to  the  account  given  elfe where,  {b) 
in  fome  Bath  water  which  had  been  kept  feveral 
months  in  Dublin^  the  {blution  of  green  Vitriol  in 
diflilled  water  exhibited  a  variegated  Scum  con-, 
filling  of  the  red,  yellow  and  blue  colouts;  and 
lafl  flimmer  1761,  a  fblution  of  Sal  Martis  in  dif^ 
tilled  water  being  mixed  with  the  King's  bath  wa¬ 
ter  on  the  fpot,  the  reflilt  obferved  by  the  fame 
curious  Gentleman  of  the  Profeffion  abovemen- 
tioned,  was,  that  a  pellicule  was  formed  of  a  beau¬ 
tiful,  vivid,  blue  and  gold  colour,  like  the  Cauda 
pavonis^  or  like  what  we  often  fee  in  flagnant  wa¬ 
ters  near  Coal-pits. 

And  the  fame  Gentleman  in  a  fubfequent  Letter 
affiires  me,  that  the  precipitate  made  from  Bath^ 
water  by  fugar  of  Lead,  becomes  greyijh  by  {land¬ 
ing,  which  confirms  Dr.  Hilary  s  experiment  above 
mentioned,  and  invalidates  the  evidence  from  the 
lovely  white  magifiery  faid  to  be  exhibited  by  the 
fame  mixture  above,  being  the  cardinal  experi- 

(a)  Effay  on  Waters,  Part  III.  p.  307. 

(k)  Method  f}  ftop5.  of  min.  Wfti^srs. 
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ment  of  our  Author  from  which  he  thought  him- 
felf  authorized  utterly  to  explode  any  Phlogifton 
from  thefe  waters,  but  how  juftly  is  now  fubmit- 
ted  to  the  reader. 

And  now,  to  (urn  up  in  one  view  the  Experi¬ 
ments  above  related  on  the  Mud,  Sand,  Vapor 
and  Water  of  Bath^  in  order  to  fee  how  far  they 
are  evidences  of  an  impregnating  Sulphur, 

I  ft.  The  Mud  of  water,  or  the  Earth  tin¬ 
ged  by  a  fmall  quantity  of  a  matter  which  is  a 
pabulim  ignis^  agrees  to  the  Mud  of  Aken  and 
other  (ulphureous  waters,  and  to  the  analyfis  of 
Sulphur  in  the  colour,  and  agrees  to  Sulphur  in  the 
ftnell  and  in  difeolouring  Silver. 

2.  The  Bath^Szxid  agrees  to  Sulphur  in  it’s  fmell 
and  in  it’s  appearances  in  the  fire. 

3.  The  Vapor  of  Bath  water  produces  the  like 
cffedls  as  that  of  folution  of  Sulphur  in  tarnifhing 
Silver,  tho’  in  a  lefe  degree  ;  ahb  it  agrees  to  SuU 
phur  in  corroding  Iron. 

4.  The  Water  itfelf  exhibits  with  the  metallic 
folutions  the  like  difcolorations  as  folution  of  Sul-^ 
phur  does  with  the  fame  folutions. 

Thus  both  the  Water  itfelf  and  what  is  preci¬ 
pitated  from  it  conlpire  in  exhibiting  appearances 
proper  to  Sulphur^  and  feme  of  them  peculiar  to 
it,  and  the  defedt  of  evidence  in  one  experiment 
is  abundantly  compenfated  by  the  light  afforded 
by  others,  upon  a  careful  review  of  the  whole. 

It  is  true,  the  Aken  waters  give  proofs  of  a 
ftronger  impregnation  by  the  above  trials,  as  well 
as  yield  flowers  of  Sulphur^  which  the  Bath  wa¬ 
ters  do  not ;  and  the  firft  fmell  much  ftronger, 
and  like  a  folndon  of  the  Hepar  fulphuris^  con¬ 
taining  the  mineral  Alcali,  of  which  the  Bath  wa¬ 
ters  do  not  partake,  their  Salts  being  of  a  neutral 
kind,  whereas  in  thofe  of  Aken  the  Alcali,  (a  fit 
menftruum  for  difiblving  Sidphur )  prevails ;  and 
.  yet 
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yet  it  has  been  (hewn  above  that  not  only  Nature, 
but  Art,  can  efFedl  a  folution  of  Sulphur  or  keep 
it  (iifpended  in  an  invifible  flate  in  water  without 
an  Alcali :  and  indeed  the  volatile  fulphureous 
Acid  diluted  produces  difcolorations  with  folution 
of  Silver  like  what  are  produced  by  folution  of 
Sulphur^  tho’  in  a  lefe  degree,  and  nearly  like  what 
Bath  water  exhibits  with  the  fame  folution. 

Bath  water  indeed  has  not,  as  far  as  I  have 
learnt,  exhibited  a  diftindt  palpable  Sulphur^  nor 
is  this  to  be  wondered  at,  becaufe,  exifting  in  very 
fmall  7nolecul^^  and  thofe  blended  in  large  quanti¬ 
ties  of  other  materials,  it  is  diffipated  and  loft  in 
the  procefs ;  for  this  alfo  is  the  cafe  of  mod  of 
thofe  waters  which  otherwife  give  undoubted  proofs 
of  an  impregnating  Sulphur  and  yet  elude  almofl 
every  attempt  to  colledt  it,  excepting  in  that  white 
glairy  matter  which  is  ordinarily  depofited  by  thefe 
waters,  from  which  an  evident  flos  fulphuris  in  two 
different  waters  was  obtained,  as  is  related  in  the 
foregoing  (edlion. 

We  may  therefore  now  be  enabled  to  ftate  the 
Comparifbn  between  the  waters  of  Aken  and  thofe 
of  Bath  thus : 

1.  They  are  both  confeffedly  impregnated  with 
the  Pyrites^  of  which  we  are  allured  there  is  great 
plenty  in  the  neighbourhood  of  Bath  as  well  as 
Aken. 

2.  They  both  betray  Stdphur.,  but  in  different 
manners  and  in  different  degrees :  Aken  by  the 
fmell  like  folution  of  Sulphur  in  an  alcaline  ley, 
whilll  that  of  the  Bath  is  rather  like  the  Gas  fuU 
phuris  or  volatile  fulphureous  Acid  diluted  ;  and 
accordingly  the  firfl  is  of  a  faponaceous  quality, 
and  its  impregnating  fait  refembles  the  Soda.,  the 
laft  is  a  hard  water  and  manifefts  a  degree  of  aci¬ 
dity  fo  far  as  to  curdle  Milk,  its  faline  contents 
being  marine  fait  and  calcarious  Nitre ;  and  yet 

there 
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there  is  one  peculiar  charader  and  recommenda¬ 
tion  due  to  the  Bath  water  from  the  infallible  tef- 
timony  of  our  tafte,  viz.  a  milky  foftnefs  owing 
probably  to  an  impregnating  bituminous  matter, 
enveloping  the  falts  which  makes  it  fit  eafy  on  the 
ftomach  and  bowels,  and  renders  it  a  good  vola¬ 
tile  for  other  medicines,  being  free  from  the  nau- 
feoufnels  of  Aken  waters. 

Again,  in  Aken  water  the  flowers  of  Sulphur  are 
colledled  in  the  vaults  of  the  fources  of  feveral 
of  the  Baths :  in  the  Bath  water  the  Sulphur  is 
moft  manifefl;  in  the  Sand,  being  a  compofition  of 
Sulphur.,  Iron  and  calcarious  Earth. 

The  volatile  flilphureous  Acid  is  common  to  them 
both,  confifting  of  an  union  of  the  Acid  and  Phlo-- 
gijion  in  the  vapors  of  both,  which  have  the  like  ef- 
fedts  in  corroding  Iron,  and  in  tarnifhing  Silver,  tho* 
this  lafl;  appearance  is  much  ftronger  in  the  Aken 
than  Bath  waters ;  but  both  waters  have  in  a  great 
mealure  fimilar  elfedts  on  the  folutions  of  Silver, 
Mercury  and  green  .Vitriol. 

3.  The  Bath  water  therefore  maintains  its  title 
to  the  powerful  effedts  afcribed  to  it,  not  meerly 
from  adual  heat,  nor  meerly  from  the  ingredients 
common  to  it  and  any  meer  purging  Chalybeate 
water  heated,  but  alfo  from  a  fulphureous  impreg¬ 
nation,  and  particularly  as  an  expeller  of  gouty 
or  other  morbid  humors  to  the  furface  of  the  body. 


Section  V. 


Of  the  Briftol  water,  if  s  charaBer  as  a  Calcarious  one 
afferted,  to  which  the  Phlogifton  is  fuperadded,  with 
the  Comparifon  of  this  and  the  Bath  water. 


Having  fo  far  heard  our  Author  on  the 
Bath  water,  let  us  now  attend  him  a  little 
while  on  that  of  Brijlol,  which  we  have  hitherto 

been 
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been  told  is  a  native  Lime-water,  of  an  ablbrbenf, 
(weetening  and  gently  reftringent  quality,  and 
ufeful  in  common  with  the  Buxton  and  other  warm 
Calcarious  waters  in  the  diabetes,  hectics,  internal 
ulcerations,  in  moderating  exceflive  difcharges  of 
the  blood  or  humors,  in  fome  flubborn  Colics  and 
other  difbrders  of  the  primae  viae,  and  that  it  is 
ufeful  for  thefe  purpofes,  not  only  at  the  fountain, 
but  when  tranlported  to  remote  places,  and  at  leaft 
greatly  preferable  to  common  water. 

But  as  it  has  been  above  obferved  of  our  Au¬ 
thor  in  relation  to  the  exiftence  of  Sulphur  in  wa¬ 
ters,  that  his  fuperior  genius  has  carried  him  into 
refinements  far  beyond  the  evidence  of  common 
fenfe,  it  may  with  no  lefs  truth  be  affirmed  that  he 
has  taken  care  to  maintain  an  uniformity  of  con- 
du6t  in  relation  to  the  exiftence  of  the  Calcarious 
matter,  at  leaft  in  the  Briftol  water,  and  that  he 
is  equally  paradoxical  as  to  both  thefe  waters  ; 
for,  altho*  the  Brtjlol  water  be  remarkable  for 
imprinting  the  moft  (a)  foft  and  grateful  fenfation  up¬ 
on  the  palate^  and  for  exhibiting  a  plain  and  evident 
appearance  of  ebullition  with  all  acids  vegetable  as 
well  as  (b)  mineral^  and  for  depojiting  a  chalk-like 

(c)  matter  upon  the  bottom  and  Jides  of  the  tea-kettles 
in  which  it  has  been  often  boiled ;  yet  in  the  fequel 

(d)  it  is  queried,  Why  are  thefe  waters  fingled  out 
as  Calcarious^  moji  waters  having  an  equaf  many  a 
fuperior  titule  to  that  appellation ;  but  that  it’s  good 
effeds  are  chiefly  to  be  afcribed  to  a  fubtihy  (f) 
volatile^  acid  fpirit^  which  it  greatly  lofes  in  the  car¬ 
riage^  and  confequently  the  exportation  of  this  wa¬ 
ter  fhould  be  of  little  ufe  ;  but  that  where  a  water 
of  this  particular  temperature  (f)  may  not^  as  in  fome 
delicate  habits  it  mufl^  be  necejfary^  in  all  intentions 

(a)  Eflay  on  Waters,  Part  III.  p.  354.  [b]  Ibid.  p.  359. 

(r)  Ibid,  p.361.  (d)  Ib.  p.  366.  {e)  Ib.  p.  367.  (f)  lb.  p. 

367,  368. 
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to  he  anfwere4  hy  the  Hot-well  water ^  fuch  as  hehllcSy 
diabetes^  he  Jhould  prefer  the  Jimple^  neglected 
fpring  called  the  Mill-fpring,  in  its  neighbourhood, 
diflinguifhed  chiefly  by  its  e!>^cejfwe  mldnefs^  greater 
(a)  fparkling  and  dif charging  a  greater  quantity  of 
air-bubbles.  But, 

Is  not  this  to  Ihbflitute  meer  (peculation  to  (olid 
obfervation  and  experience,  the  only  fure  tefts  oF 
the  efFedts  of  any  medicine,  and  is  it  not  an  in- 
llance  of  rafhnefs  and  prefumption  to  recommend 
a  new  fpring,  whofe  effeds  any  other  than  are 
common  to  fimple  water  we  are  wholly  unacquaint¬ 
ed  with  from  obfervation,.  in  preference  to  the  old 
Hot-well,  whole  virtues  are  long  eflablifhed  by  ex¬ 
perience  and  which  is  adually  found  ufeful  and 
greatly  preferable  to  common  water  for  the  purpofes 
above  mentioned,  and  even  upon  it’s  tranfportation 
to  Dublin^  where  it  has  long  been  and  continues  to 
be  fiiccefsfully  prefcribed  in  conjundion  with  other 
fwfeetening  and  reflorative  medicines  ? 

i  fhall  therefore,  from  a  convidion  of  the  real 
ufeful nefs  of  this  water,  endeavour  to  vindicate  it’s 
charaderj  and  to  refcue  the  fubjed  of  its  real  mi¬ 
neral  contents  from  the  darknefs  and  perplexity 
in  which  he  has  left  it ;  and  in  order  to  this  fhall 
minutely  confider  the  chief  difcoveries  our  Author 
feems  to  think  he  has  made,  which  may  be  re-^ 
duced  to  three  Paradoxes : 

The  firfl  is,  that  the  good  efFeds  of  this  water 
are  to  be  afcribed  chiefly  to  a  volatile  acid  Spirit ; 
to  which  I  anfwer 

That  the  univerfal  or  vitriolic  Acid  enters  into 
the  compofition  of  moft  or  all  mineral  waters  I 
grant  him ;  but  what  I  oppofe  is,  that  an  acid  Spirit 
either  volatile  or  fixed  ftiould  be  confidered  as  a 
principal  ingredient  in  the  Brijiol  water,  and  that 
on  which  it’s  chief  energy  is  to  be  refled,  for  ifl. 

K  Expe- 


(b)  Effay  on  waters,  Part  I  IT,  p.  354. 
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Experience  is  againft:  him,  with  refpedl  to  the  real 
good  effeds  of  this  water  at  a  diftance  from  the 
fountain,  as  has  been  above  obferved.  adly.  It 
is  certain  that  Brijiol  water  gives  far  lefs  evidences 
of  an  Acid,  and  wants  thofe  evidences  of  an  Acid 
which  are  exhibited  by  the  other  waters  he  has 
treated  of,  particularly  thofe  of  Aken^  Bath  and  the 
purging  waters,  as  will  appear  to  any  one  upon  the 
perufal  and  comparifon  of  his  own  account  of  thefe 
waters ;  and  tho’  it  were  to  be  expeded  that  one 
who  fets  out  with  an  utter  contempt  of  the  Opi¬ 
nions  of  others,  fhould  eftablifh  his  own  by  folid 
and  concluhve  experiments,  he  is  (b  far  from  an- 
fwering  foch  reafonable  expedations,  that  the  Ex¬ 
periments  he  has  offered  having  any  tendency  to 
eftablifh  an  Acid  in  Brijiol  water,  will  be  found  to 
be  partly  extremely  flender,  and  partly  equivocal 
and  inconclufive  :  for 

The  firft  experiment  of  this  tendency  is,  that 
the  Hot-well  water  being  dijlilled  in  (a)  a  high  hoU 
ted  retort^  in  fand^  placing  a  piece  of  blue  paper  in 
the  junBure^  this  was  Jlightly  faded  to  a  purplijb  :  A 
flight  evidence  of  an  Acid  indeed,  at  leaft  a  very 
flight  one  of  a  predominating  Acid,  and  no  more 
than  what  Rain  water  and  other  common  waters 
by  his  own  experiments  on  thofe  at  Spa  (b)  affords, 
to  which  I  might  add  alfo  tha,n  Rain  water  and 
other  waters  alfb  (r)  in  other  places  give. 

The  fecond  Experiment  he  mentions  that  has 
any  tendency  to  prove  an  Acid  in  Brijiol  water, 
will  be  found  to  be  abfblutely  inconclufive  by 
other  Experiments,  and  even  by  his*own  teftimo- 
ny,  njiz. 

The  Hot-well  water  with  the  dry  (d)  alcaline  Salts 
'caufed  a  quick  and  firong  ebullition^  and  the  Mill- 

(a)  EfTay  on  Waters,  Part  III.  p.  ■^62,  (b)  Ib.  Part  11.  p. 
I  IQ.  (f)  Method,  fynops.  of  min.  Waters,  p.  36.  (d)  Effay 

on  Waters  Part  III.  p.  35S. 
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fpring  caufed  a  Jlronger  ebullitioHy  efpecially  with  the 
dry  volatile  Alcali: 

Here  our  Author  had  certainly  forgotten  what 
he  had  told  us  in  the  foregoing  part  of  his  work, 
viz,  that  the  dry  alcaline  falls  (a)  caufe  a  /mart 
ebullition^  even  when  thrown  into  dijiilled  water ^  and 
likewife  the  prudent  caution  he  had  given,  not  to 
(by  reft  too  much  upon  the  ebullition  enluing  on  the 
mipiture  of  dry  alcalPs  as  a  decijlve  proof  of  an  Acid 
in  waters ;  fo  that  the  ebullition  of  Briftol  water 
with  the  dry  Alcali^s  is  no  more  a  proof  of  an  Acid 
in  that  water  than  in  diflilled  water,,  and  may  be 
better  accounted  for  from  the  Air  with  which,  ac¬ 
cording  to  late  oblervations  (c)  the  dry  volatile  al¬ 
cali  is  always  replete  and  which  parting  with  fomc 
of  it’s  air  in  the  folution  adds  to  the  air  with  which 
the  water  itfelf  is  alfo  replete,  and  elpecially  the 
Millfpring^  and  (q  pu,ts  on  the  appearance  of  a 
ftrong  ebullition. 

On  the  contrary  I  fhall  fhew  from  the  evidence 
of  our  Author’s  own  experiments  that,  whatever 
fhare  may  be  allowed  to  an  Acid  as  a  rnenflruum 
diffelving  the  terreftrial  matter  in  Briftol  water,  it 
becomes  fb  far  neutralized,  that  the  whole  com- 
pofition,  the  water,  examined  at  the  fountain,  ma- 
nifefts  a  predominant  Alcali;  for  i.  It  gives  a 
plain  and  evident  appearance,  of  an  ebullition  ‘^ith  all 
the  Acids  vegetable  as  well  (d)  as  mineral,  %,  With 
Syrup  of  Violets  it  ftrikes^  not  a  rofe-purple  as  the 
Pouhon  and  Geronfterre  waters,  but  a  fea-green, 
gradually  hightening  to  a  grafe-green  (e).  3.  It 

produces  an  orange  or  bright  amber  colour  with  infufton 
of  Rhubarb^  and  a  pale  rofe  purple  with  infufton  of 
Cochinelle  f/j,  arguments  of  an  alcali  (g),  4.  It 

[a]  EfFay  on  Waters,  Part  II.  p.  108.  (h)  lb.  Part  III.  p, 

85.  (f)  Dr,.  Black’s  Experiments  in  Med.  EfTays  and  Obferva- 

tions,  Vol.  II.  (d)  EfTay  on  Waters,  Part  III.  p.  359.  (e) 
lb.  p.  355.  (TV  Ib.  p.  357.  (g)  Ib.  p..  So,  and  84. 
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depolltes  a  terrene  chalk-like  (a)  matter  ferment¬ 
ing  ftrongly  with  acids :  from  all  which  abundantly 
appears  the  vanity  of  our  Author’s  endeavours  to 
fet  up  an  Acid  in  the  Brijlol  water  as  the  chief  feat 
of  it’s  virtues. 

I  proceed  next  to  confider  whether  his  fecond 
Paradox  concerning  this  water  be  any  better  foun¬ 
ded,  'viz.  that  it  is  not  Jimply  calcarious^  moji  waters 
having  an  equals  many  a  fiiperior  titule  to  this  appeU 
lation  (b). 

He  profefles  to  be  very  exadt  in  his  analyfis  of 
the  terrene  contents  of  this  water,  and  in  his  cal¬ 
culation  of  the  different  ingredients  of  thofe  con¬ 
tents,  and  from  thence  pronounces  near  one  half^ 
viz.  2i  grains  out  of  5  to  be  fair,  diftindt,  infolu- 
ble  felenite. 

Now  as  the  Selenite  is  a  foflil  of  great  ufe  to 
our  Author,  and  which  he  adopts  by  wholefale, 
and  by  means  of  it  fills  up  many  chafms  through 
the  whole  courfe  of  his  work,  it  may  be  of  ufe  to 
obferve  that  his  determination  of  it’s  prefence  in 
any  water  is  far  from  being  clear,  viz.  that  what 
is  commonly  called  the  terrene  matter  and  left  in 
the  filtre  after  the  feparation  of  the  falts  from  it, 
fo  much  of  it  as  confifts  of  minute,  fhining  lamina 
or  flakes.,  is  infoluble  in  water  and  aci^s,  and  unal¬ 
terable  in  the  fire  is  a  CO  Selenite : 

But  certainly,  a  little  more  precifion  and  fome 
little  regard  to  the  definitions  given  of  this  foflil 
and  its  diflinguifhing  marks  by  authors  of  eftab- 
lifhed  reputation  had  been  more  confiflent  with 
his  charadler  as  a  reformer  of  our  language  ;  one 
of  which  marks  are,  that  the  Selenite  is  fo  far 
from  being  unalterable  by  the  fire,  that  it  is  cal- 
cinable  and  reduced  to  a  plaifler  by  being  burnt, 

(a)  Effay  on  Waters,  PartlfF.  p.  361.  (h)  Ib.  p.  366. 

(d  Sec  Part  11.  p.  170,  and  230. 
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and  by  this  criterion  it  is  diftinguifhed  from  the 
ftones  called  Apyri,  as  the  Talcs,  Mica, 

( a)  which  are  neither  fufible  nor  calcinable  in  the 
fire,  ^d  moreover  refifl  acids  as  well  as  the  fire ; 
(b  that  our  Author’s  defcription  of  the  Selenite 
agrees  rather  to  Ibme  fpecies  of  the  Talc,  Mica 
or  whatfoever  of  the  Lapides  Apyri  fliall  be  de¬ 
termined  by  more  minute  experiments,  and  not 
to  the  Selenite  of  other  Authors,  nor  to  the  info- 
luble  matter  in  Brijloi  water,  which  lofes  near  one 
half  of  it’s  weight  in  the  fire,  as  other  calcarious 
earths  do,  and  the  Magnefia  rather  more  than  half, 
and  according  to  Ibme  late  obfervations  what  is 
lofl  by  the  fire  confifts  in  a  great  meafure  of  air, 
which  is  one  charadleriftic  by  which  calcarious 
ftones  and  earths  are  diftinguilhed  from  MilLftones, 
Flint,  Talc,  and  Dr.  Lucas's  Selenite^  which 
is  pronounced  unalterable  by  the  fire,  and  like  the 
others  juft  now  mentioned  manfefts  no  air  by  any 
fermentation  with  acids ;  and  were  there  no  other 
argument  of  the  infoluble  matter  of  Brijloi  water 
being  principally  a  Calcarious  earth,  this  mark  of 
it  alone,  viz.  it’s  yielding  as  great  a  quantity  of 
air  as  the  calcarious  earths  do  by  the  fire  and  by 
fermentation  with  acids,  might  fiiffice,  and  withal 
to  fhew  that  did  it  confift  of  near  one  half  of  what 
our  Author  calls  Selenite,  it  ought  not  to  exhibit 
fo  great  a  quantity  of  air  either  by  the  fire  or  by 
fermentation  with  acids,  as  the  pure  calcarious 
earths,  which  yet  it  is  found  to  do. 

I  have  however  been  at  the  pains  to  repeat  thole 
experiments  which  have  induced  our  Author  to  at¬ 
tribute  to  the  Brijloi  water  fo  large  a  proportion  of 
the  Selenite  as  he  does,  and  to  endeavour  to  de¬ 
prive  it  of  the  appellation  of  Calcarious  hitherto 
given  it  by  general  confent. 

(a)  Hiir^  Hiftory  of  Foflils,  and  Waleriuss  Mineralogie. 

On 
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On  ten  grains  of  the  grey  terrene  matter  of  the 
Brijiol  water  left  in  the  filtring  paper  after  the  re¬ 
paration  of  the  faline  by  diftilled  water,  I  poured 
Spirit  of  Salt  until  it  was  entirely  faturated ;  then 
wafhing  with  diftilled  water  and  exhaling  to  dry-- 
nefs,  there  was  left  only  two  grains  and  a  half, 
/.  e.  ith  of  the  whole  undillblved  by  the  Spirit  of 
Salt,  which  undillblved  part  was  chiefly,  not  a 
fhining,  but  brown  matter,  exhibiting  even  when 
viewed  in  the  fun-ftiine,  only  a  few  fhining  fpangles^ 
and  when  put  into  an  ignited  crucible,  it  (parkled 
and  loft  above  half  of  its  weight,  leaving  only  one 
grain  bare  weight  of  what  was  not  conlumed  by- 
the  fire  nor  diflblved  by  Spirit  of  Salt,  (which  al{b> 
exhibited  very  little  of  the  fhining  fpangles,)  viz, 
only  T^th  of  the  whole^  fo  that,  of  ten  grains  of 
the  terrene  matter  here  are  nine  diflblved  in  Spirit 
of  Salt  and  conftimed  in  the  fire. 

I  query  then,  where  is  the  fair  and  difiin5l  in- 
Joluhle  Selenite  of  our  Author  conftituting,  accord-, 
ing  to  him,  near  one  half  of  the  terrene  matter  ? 

I  made  the  like  experiment  with  another  parcel 
of  the  terrene  matter  and  Aqua  for tis^  and  there 
was  left  only  one  fcventh  part  undiflblved,  being 
a  dark  brown  powder,  which  in  the  ignited  cm-, 
cible  loft  near  half  of  its  weight,  fb  that  here  was. 
only  l^th  part  of  the  terrene  matter  left  undiflblv¬ 
ed  by  the  Aqua  fortis  and  not  confumed  by  the 
fire  :  thus  in  both  thefe  experiments  one  half  of 
what  is  left  undiflblved  by  the  Acids  is  confumed 
in  the  fire,  and  confequently  this  one  half  is  not  the 
Selenite  of  our  Author  which  he  ever  pronounces  to- 
be  unalterable  by  the  fire  ;  but  this  he  forgets  to 
make  allowances  for  in  his  calculation,  which  af. 
fiiredly  ought  to  be  done,  it  being  a  confiderable 
part  of  what  conftitutes  the  infoluble  matter  called 
terrene,  and  confequently  fo  much  at  leaft  ought 
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to  be  fubtrafted  from  the  large  proportion  of 
Selenite  he  would  introduce  into  the  Brijlol  water. 

I  ahb  examined  the  white  Chalk-like  matter  de- 
pofited  in  the  tea-kettles  ufed  in  boiling  the  Hot- 
well  water,  being  a  more  purely  terreflrial  matter 
with  little  or  no  mixture  of  the  phlogiftic,  and 
found  it  to  be  almoft  wholly  diflblved  in  Aqua  fortis^ 
(the  matter  left  undillblved  being  altogether  in- 
confiderable)  the  genuine  character  of  Spar  and 
Calcarious  earths,  by  which  they  are  diflinguilhed 
from  the  Selenite^  which  always  remains  untouch¬ 
ed  by  Acids. 

I  ahb  varied  the  experiment  on  the  infblubic 
matter  thus,  in  order  to  compare  it  to  ordinary 
Lime-ftone  :  I  put  three  different  parcels  of  it  in¬ 
to  a  red  hot  crucible,  and  on  a  red  hot  iron :  it 
fmellt  fulphureous  and  loft  near  one  half  of  it’s 
weight,  as  ordinary  Lime-ftone  does,  the  remain¬ 
der  was  Lime,  which  had  a  few  fhining  particles 
interfperfed  being  a  Selenite  of  our  Author,  but 
not  of  others  according  to  whom  the  Selenite  is 
ever  calcinable  and  becomes  opaque  by  the  fire, 
whereas  the  Mica  or  ^ale  refifts  both  the  fire  and 
acids.  And  indeed  it  is  no  new  thing  to  find 
fbme  particles  of  the  Mica  interfperfed  with  the 
calcarious  matter  in  Lime-ftone,  even  as  in  the 
above-mentioned  refiduum  of  Brijlol  water,  v.  g. 
in  the  Lapis  Calcarius  particulis  fcintillantibus  fpeci- 
fied  in  ^Valerius  his  Mineralogie,  but  in  no  wife  in 
fiich  quantity  as  to  deftroy  the  charadler  or  appel¬ 
lation  of  Lime-ftone ;  from  all  which  I  conclude, 
that  the  introducing  the  Selenite  as  an  ingredient 
of  confequence  in  the  Hot-well  water  is  an  affedl- 
cd  novelty  deftitute  of  fupport  from  experiment. 

It  is  therefore  aftonifhing  that  our  Author  fhould 
not  only  query,  {a)  why  are  thefe  waters  Jingled  out 


fa)  Eflay  on  Waters,  Part  III.  p,  366. 
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as  caharious  more  than  any  others  f  but  even  take 
upon  him  to  aflert  that  moft  waters  have  an  equals 
many  a  fuperior  titule  to  the  appellation  of  Calcarious  ? 

And  indeed  this  implies  fuch  an  utter  unacquain¬ 
tance  with  the  diftinguifhing  contents  of  waters^ 
that  I  fhould  chiife  to  pafs  it  by  in  file  nee,  except 
on  this  account,  that  it  may  give  opportunity  for 
making  fbme  obfervations  concerning  the  different 
Earths  of  different  Waters,  and  the  rather,  as 
fome  recent  inquiries  have  enabled  us  to  give  a 
more  clear  and  diflindt  account  of  this  matter. 

To  the  query  then  I  an%er,  that  the  Brijiol  wa¬ 
ter  is  not  fingled  out  as  Calcarious,  but  rather  join¬ 
ed  to  others  fimilarly  impregnated,  particularly  the 
warm  waters  in  Derhyjhire^  to  which  they  agree  in 
their  fituation  among  great  rocks  of  Lime-ftone, 
in  the  calcarious  quality  of  the  terreflrial  matter 
obtained  from  them  by  evaporation,  and  in  this, 
that  the  terreflrial  matter  in  them  predominates 
in  quantity  over  the  faline,  which,  according  to 
Lifter's  obfervation,  gives  a  reflringent  quality, 
common  to  thefe  waters,  which  are  alfo  found  to 
have  the  like  virtues  in  exceffive  profufions  of  the 
blood  and  humors,  in  the  Diabetes, 

Next,  as  to  his  aflertion,  that  moft  waters  have 
an  eqnaly  many  a  fuperior  title  to  the  appellation  of 
calcarious^  I  deny  it ;  and  on  the  contrary  affirm 
that  few  have  an  equal,  much  lefs  a  fuperior  title 
to  this  appellation  :  for  ift.  Even  in  the  Petrifying 
waters  wbofe  terreflrial  contents  are  alfo  generally 
of  the  calcarious  kind,  the  contents  obtained  by 
evaporation  fromTeveral  of  them  does  not  exceed, 
and  from  others  falls  fhort  of  the  quantity  of  cal¬ 
carious  matter  obtained  from  Briftol  .  adly. 
Our  ordinary  foft  waters,  fuch  as  the  Lhames^ 
are  far  from  having  an  equal  title  to  this  appella¬ 
tion  ;  for  thefe  do  not  make  an  ebullition  with 
Acids  equal  to  what  the  Briftol  water  does,  and 

mofl 
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moft  of  them  none  at  all,  nor  do  they  exhibit 
half,  commonly  much  lefs  than  half  the  quantity 
of  folid  contents  that  Brijiol  water  does,  and  thofe 
not  of  the  white  or  chalky  appearance,  as  the 
Brijiol  water,  but  brown  or  grey,  from  an  hetero¬ 
geneous  matter  mixed  with  the  calcarious.  sdly. 
Our  common  hard  waters  differ  flill  more  widely 
from  the  Brijiol  water,  even  in  the  faline  matter 
in  them  ufually  predominating  over  the  terreftrial 
(the  reverfe  of  what  obtains  in  Brijiol  waters) 
which  gives  them  a  degree  of  acrimony  and  a 
laxative  quality  if  they  are  taken  in  large  quanti¬ 
ties,  4thly,  Our  ordinary  Chalybeate  waters  ge¬ 
nerally  yield  a  far  lefs  quantity  of  terreftrial  con¬ 
tents  than  the  Brijiol  water,  and  thofe  confifting  of 
an  ochreous  matter  blended  with  the  calcarious. 
5thly,  The  Vitriolic  waters,  ftich  as  Shadwelly 
Hartfelly  Killhrtw^  E^c.  exhibit  a  purely  metallic  or 
ochreous  Earth  fpecifically  different  from  that  of 
Brijiol^  Buxton  and  Mallow.  Laftly,  I  have  found 
in  many  of  the  purging  waters,  particularly  thofe 
of  the  bitter  kind,  which  by  mutual  confent  we 
pronounce  impregnated  with  Lijier's  Nitrum  calca* 
rium^  that  the  terreftrial  matter  differs  greatly  from 
that  of  the  Brijiol  water ;  for  it  very  often  failed 
more  or  lefs  in  the  two  efiential  characters  of  cal¬ 
carious  earth,  viz.  fermenting  with  acids  and  be¬ 
ing  reduced  to  Lime  by  calcination  :  for  in  feveral 
of  thefe  waters  the  inlbluble  matter  either  fer¬ 
mented  but  little,  or  not  at  all  with  Acids,  and  in 
(ome  of  them  it  acquired  but  little,  and  in  others 
nothing  at  all  of  the  acrimony  of  Lime  by  calci¬ 
nation  ;  fo  that  the  infoluble  matter  of  thefe  wa¬ 
ters  appears  to  be  either  of  the  mixt  kind,  or  but 
partly  calcarious,  and  partly  of  the  felenitical, 
gypleous,  talcous  or  other  kind  to  be  more  accu¬ 
rately  determined  by  further  obfervation  ;  in  the 
mean  time  we  may  probably  conjecture  that  fuch 

L  con- 
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concretes  may  be  formed  by  the  calcarious  matter 
abforbing  the  vitriolic  Acid,  with  a  large  lhare  of 
which  laft  thefe  waters  are  undoubtedly  impreg* 
nated,  as  appears  from  their  curdling  Milk,  pre^ 
cipitating  a  grofs  white  fediment  with  alcali’s  and 
a  yellow  one  like  Turpeth  mineral  with  the  folu- 
tion  of  Mercury  in  fpirit  of  Nitre,  for  which  lafh  evi¬ 
dence  of  the  vitriolic  acid  they  are  peculiarly  re¬ 
markable  {a), 

I  proceed  next  to  our  Author’s  third  Paradox 
in  relation  to  the  ^riflol  water,  even  his  giving 
the  preference  to  what  he  calls  the  Mill-Jfring 
to  the  Hot-well :  Let  us  hear  his  elogium  on  this 
his  favorite  fpring  i 

“  /  found  this  fpring  {b)  detnand  mine  attention 
jo  much  at  the  firfi  fight  of  it^  that  I  gave  it  a  very 
full  examination  :  and  as  I  know  not  its  equal  in 
Britain,  I  think  it  of  importance  enough  to  be  made 
known^  as  I  am  perfuaded  it  mujl  ferve  many  exceU 
lent  medecinal  purpofes  as  well  as  the  only  one  to 
which  it  is  now  applied^  that  of  a  cold  Bath —  taken 
up  in  a  glafs  it  fparkles  nearly  equal  to  that  of  Pou- 
hon  at  Spa,  and  like  that^  covers  the  glafs  with 
bright  air-bubbles — it  greatly  outdoes  the  Hot-vjell  in 
fparkling  more  quickly^  and  greatly^  and  depofiting  a 
much  greater  quantity  of  the  brighteft  air-bubbles  in 
the  glafs^ 

But,  what  are  the  real  operation  and  effecfls  of 
this  water  from  experience  ?  We  have  no  account 
of  any  ;  and  as  to  the  mineral  contents,  it  alTured- 
ly  has  far  lefs  than  the  Hot-well  water,  fo  that  the 
preference  he  has  taken  upon  him  to  give  to  his 
favorite  Ipring  has  literally  no  better  a  foundation 
than  a  bubble  of  air,  of  which  a  puerile  for^dnefs 
feems  to  betray  itfelf  in  the  above  elogium^  which 
it’s  pity  he  fhould  fo  far  indulge  as  to  didate  it’s 

(a)  See  Neuman’s  Works  with  Lewis’s  notes  on  Gypfum. 

•  E/Tay  on  Waters,  Part  III.  p.  352. 
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life  in  pradice  and  recommend  it  as  fit  for  tranf. 
portation.  I  apprehend  it  had  been  more  fuitable 
to  the  dignity  of  his  chara6ter  as  an  Adept  to  have 
difcountenanced  the  vulgar  error  of  admiring  any 
water  for  the  quantity  of  air-bubbles  it  contains, 
and  the  rather,  as  it  appears  from  other  parts  of 
his  work  that  he  was  not  ignorant  of  the  real  di-. 
ftindion  that  there  is  between  elaftic  air  and  the 
mineral  acid  Spirit,  v.  g.  ’The  Tonnelet  water 
fpoiled  {a)  of  alt  if  s  elajiic  air  and  fpirit  by  agitation 
on  the  air-pmnp^  fill  Jhews  fome  flrong  appearance  of 
purple  (a  mark  of  acidity)  with  Syrup  of  Violets"' 
And  agreeable  to  this  are  other  obfervations,  that' 
a  water  may  be  deprived  of  it’s  elaflic  air  by  agi¬ 
tation  and  explofion  whilfh  the  minerals,  v.  g.  Iron 
and  Sulphur  are  kept  invifibly  fiafpended  as  before]; 
and  on  the  other  hand,  it  is  well  known  that  there 
are  feveral  waters  which  exhibit  no  vefli'ges  of 
either  acid  or  other  mineral  contents,  and  yet 
abound  with  air-bubbles  ;  nor  is  it  lels  certain  that 
waters  of  the  greateft  eminence  for  their  virtues 
from  experience  are  remarkable  for  containing  lefs; 
air,  V.  g.  the  celebrated  Chalybeate  of  Dunfe  in 
Scotland^  on  which  the  ingenious  Dr,  Home  lately 
publifhed  an  Eflay,  who  oblerves  that  ‘‘  it  fparkles 
a  little  in  the  glafs  and  emits  a  few  air-huhbles 
but  fhe  proceeds)  “  this  is  of  little  or  no  ufe  to  the 
watery  but  on  the  contrary  the^  Dunfe  water  is  the  bet~. 
ter  for  having  but  little  air :  for  the  hifiory  of  ftich 
waters  as  contain  much  air  Jhews  their  ill  effeSls  on 
the  prima  vicCy  viz,  eruStationSy  painSy  fwellingSy  and 
fpafmSy  whence y  to  prevent  thefe  effeblSy  hot  carmf 
natives  are  taken  along  with  them""  And  it  may 
be  further  oblerved  as  an  argument  of  an  impreg¬ 
nating  volatile  fulphureous  acid  altogether  diftincf 
from  air,  that  the  Dunfe  water,  tho’  it  contains  but 

\ 

'a)  EfTay  on  Waters,  Part.  II.  p.  2oz. 
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little  air,  yet  it  raifes  the  fpirits  and  produces  a 
temporary  drimkennefs. 

To  this  add  our  Author’s  own  account  of  the 
famous  Pouhon  water  (which  has  long  flood  the 
tefl  of  experience  for  it’s  fiiperior  ufefulnefs  and 
excellency)  flbewing  that  the  fparlding  quality  of 
that  water  in  what  is  imported  to  us,  for  which 
fbme  inconfiderate  perfons  admire  it,  is  in  a  great 
meafure  acquired  by  bottling :  for  he  afliires  us 
that,  when  {a)  lifted  out  of  the  well  in  a  water  glafSy 
it  does  not  appear  to  fparkle.^  altho  upon  ftanding  it 
covers  the  inftde  of  the  glafs  with  fmall  air-buhbles. 
The  Geronfterre  aHb  contains  far  lefs  of  thefe  than 
the  Tonnelet  water,  and  yet  the  Geronfterre  and 
Pouhon  waters  not  only  yield  a  much  greater  quan¬ 
tity  of  mineral  contents,  but  are  the  waters  of  the 
greatefl  reputation  for  their  virtues  as  found  by 
obfervation. 

It  is  true  our  Author,  ever  determined  not  to 
fubmit  to  vulgar  traditions,  upon  obferving  the 
fuperior  fparkling  quality  of  the  Tonnelet  water,  al¬ 
tho*  it  has  no  perceptible  (b)  fmell^  and  little  if  any 
of  the  vitriolic  or  ferrugineous  tafte  which  the  others 
have^  nor  ever  fouls  its  bafon^  mr  caiifes  offenfive 
belches  as  the  others  do^  takes  upon  him  to  give  it 
the  preference  to  the  other  more  frequented  and 
much  more  ftrongly  impregnated  wells  ;  and  I  am 
afliircd  from  very  good  authority  that  an  attempt 
was  lately  made  at  Spa  to  induce  fome  of  the  in¬ 
valids  there  to  forfake  the  old  wells  and  make 
tryal  of  a  newly  recommended  fparkling  water, 
but  that  the  event  did  not  anfwer  their  expedta- 
tions ;  for  the  new  well  was  found  not  to  agree 
with  them  fb  well  as  the  old. 

So  much  may  fufficc  to  fhew  the  danger  of  in¬ 
dulging  fpeculation,  without  du.e  fiipport  from  ex- 

(a)  Eflay  on  Waters,  part  II.  p.  147.  (h)  Ibid.  Part  1 1, 

p.  198,  199. 
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perience  in  the  recommendation  of  any  water ; 
and  with  me  it  is  more  than  probable  that,  if  the 
comparifon  were  to  be  made  between  the  real  ef- 
feds  on  the  body  of  the  old  Hot-well  and  the  MilU 
Springs  the  former  would  abundantly  fupport  it’s 
credit  in  preference  to  the  other  more  iharkling, 
but  lefs  impregnated  water,  not  only  from  it’s 
warmth,  but  from  it’s  peculiar  foftnefs  and  higher 
degree  of  impregnation  with  minerals  of  an  ant¬ 
acid,  fweetening,  cooling  quality,  befides  another 
ingredient,  to  which  I  now  haften  to  give  fome 
account. 

Our  Author  having  to  the  utmoft  of  his  power 
endeavoured  to  divefl  the  Bath  water  of  the  Phlo- 
giftoiiy  does  not  feem  to  have  once  dreamt  of  a 
Phlogijion  in  Brijlol  water,  of  which  however  that 
it  is  really  poflelled  I  (hall  fhew  to  be  the  confe- 
quence  of  his  own  experiments  confirmed  and  il- 
luftrated  by  other  obfervations* 

I.  Dodlor  Short  had  long  fince  obferved  con¬ 
cerning  the  warm  waters  of  Buxton  and  it’s  neigh¬ 
bourhood  (which  in  the  mineral  contents  agree 
very  nearly  to  the  Brijlol  water)  that  they  pro¬ 
duced  fuch  difcol orations  with  the  metallic  folu- 
tions  as  indicated  an  impregnation  with  at  leaft 
feme  fleam  or  vapor  of  Sulphur^  or  fome  phlogflic 
matter  in  the  language  of  our  Author,  who  alfo 
grants  and  even  contends  for  a  volatile  Acid  in 
Brijlol  water ;  and  if  this  be  the  fulphureous  or 
vitrolic  acid  volatilized  by  the  Phlogijlon,  or  if  it 
he  accompanied  by  the  Phlogijlon^  then  Brijlol  wa¬ 
ter  fhould  contain  the  principles  of  Sulphur  as  well 
as  the  Aken  waters  do  :  and  the  prefence  of  fuch 
a  volatile  fulphureous  acid  in  the  Brijlol  water  may 
alfo  perhaps  be  confirmed  by  an  obfervation  of 
one  of  it’s  effedls  in  the  body,  and  particularly  in 
affeding  the  brain  :  for  it  is  not  peculiar  to  the 
Chalybeate  waters  to  affect  the  brain  in  thofe  who 
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firft  begin  to  drink  them,  in  caufing  a  fleepinefs  or 
giddinefs  like  drunkennefs,  but  it  alfo  appears  by  later 
obfervations  that  (bme  degree  of  a  like  eflfedl  is  pro-, 
duced  by  the  warm  Calcarious  waters,  and  par¬ 
ticularly  thofe  of  Buxton^  which  {a)  affect  the  head 
with  a  kind  of  inebriating  giddinels,  and  it  is  alfb 
obferved  that  the  Briftol  water  drank  on  the  fpot 
is  apt  on  it’s  firft  ufe  to  create  (h)  uneafinelTes  in 
the  head ;  and  altho*  our  Mallow  water  be  con-. 
fiderably  inferior  in  heat  to  either  of  the  two  laft 
mentioned  warm  waters,  yet  I  find,  upon  enquiry 
from  two  phyficians  of  credit  in  that  neighbour¬ 
hood,  that  it  alfb  has  not  unfrequently  fimilar  ef¬ 
fects  on  fbme  of  the  invalids,  particularly  in  pro¬ 
ducing  a  heavinefs  in  the  head  on  the  firfl  four  or 
five  days  after  drinking  it,  but  moreover 

2.  The  fituation  of  the  Briftol  water  in  the 
neighbourhood  of  large  rocks  of  Lime-ftone,  and 
thofe  rocks,  as  is  particularly  obferved  by  our  Au-. 
thor,  (c)  being  moftly  compofed  of  a  kind  of  folid  blue 
Marble^  which  yields  fomething  of  a  fulphureous  fmell 
upon  frillion^  favours  an  impregnation  with  a  phlo- 
giflic  matter  :  and  this  argument  receives  an  ad-^ 
ditional  weight  from  fbme  late  obfervations  tend-, 
ing  to  fliew  that  the  colours  of  Marble  and  other 
(tones  are  owing  to  fulphureous  or  bituminous  va¬ 
pors.  See  IValerius's  Mineral ogie  and  the  French 
Memoirs. 

3.  The  pearl  opacity  which  the  Hot-well  water  • 
gives  with  the  fohition  of  lead  in  diftilled  vinegar 
the  pellicle  variegated  with  all  the  colours  it  gives 
with  the  fohition  of  corrofive  fublimate^  the  dark  > 
purple  coloured  cloud  and  precipitate  tending  to  blue 
with  folution  of  Silver^  to  which  let  me  add,  (what 
our  Author  has  omitted  as  a  concurring  evidence 

(a)  Treatife  of  the  nature  and  virtues  of  the  Buxton  waters* 

(b)  Method  fynops.  of  min.  Waters,  p.  617. 

(c)  Eflay  on  Waters,  Part  III.  p.  394. 
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of  the  fame  things  viz.)  a  variegated  pellicle  alfo 
obfervable  in  this  water  imported  into  Dublin^  from 
the  admixture  of  Emlijh  Vitriol,  as  in  the  Table 
annexed  :  I  fay  thefe  dark-coloured  clouds,  pre¬ 
cipitates  and  variegated  pellicles,  which  alfo,  or  at 
lead  mod  of  them,  appear  in  the  waters  of  Aken^ 
upon  the  feveral  mixtures  of  the  fame  (blutions 
with  them,  are  by  our  Author  not  iimudly  attribu¬ 
ted  in  Aken  (a)  water  to  the  Phlogifton,  from  the 
different  modifications  and  combinations  of  which  all 
colours  as  well  as  odors  arife.  But  why  then  does 
he  not  pay  the  fame  complement  to  the  Bath  and 
Brifiol  water  ?  even  from  their  altogether  fimilar 
appearances  with  the  fame  metallic  (blutions  as  in 
the  Aken  water,  but  on  the  contrary  utterly  deny 
the  exidence  of  the  Phlogifton  in  Bath  water  and 
fupprefs  the  lead  mention  of  it  in  the  Briftol  ? 

4.  A  fhort  comparifon  of  the  phsenomena  ex- 
exhibited  by  the  Hot-well  water  and  by  the  MilP 
Spring  will  at  once  fhew  the  peculiar,  diperior  in> 
pregnation  of  the  Hot-well  with  the  Phlogifton^  and 
the  vanity  of  his  endeavours  to  let  up  that  water 
in  preference  to  this. 

How  much  more  of  the  white  terrene  matter 
the  Hot-well  wtoxti  affords  than  the  Mill-fpring  hs, 
has  taken  care  to  inform  us,  if)  viz.  as  26ith  to 
15,  and  from  other  experiments  of  his  compared 
with  my  own  it  will  appear  alfo  to  contain  a  pro- 
portionably  greater  quantity  of  Phlogifton  :  for  our 
Author  obferves  {c)  that  the  Hot-well  with  folution 
of  Silver  gives  a  purple  precipitate  tending  to  a  blue., 
but  the  Mill-fpring  a  paler  precipitate  and  later  for¬ 
med  with  the  fame  folution ;  I  alfo  repeated  thefe 
experiments  on  the  Hot-well  and  Mill-fpring  care¬ 
fully  bottled  and  tranfmitted  to  me  in  Dublin,  and 
found  that,  notwithdanding  our  Author  difeourages 

(a)  Effay  on  Waters,  Part  III.  p.  76,  99,  100,  lol.  (b) 
Jb.  p.  363.  (c)  Ib.  p.  361. 
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the  tranfportation  of  the  firft  and  recommends  that 
of  the  laft,  that  the  lafl:  on  tranf^rtation  exhibi¬ 
ted  a  much  paler  precipitate  with  folution  of  Sil¬ 
ver  than  the  firft,  which  by  the  darker  colour  of 
the  precipitate  fhewed  a  flronger  impregnation 
with  the  Phlogijion. 

Again,  {a)  the  folution  of  Mercury  in  Spirit  of 
Nitre  gives  with  the  Hot-well  a  grumous  precipitate 
of  the  colour  of  turpeth  mineral^  but  with  the  Mill- 
fpring  it  gave  only  a  moft  lights  flight  precipitate :  and 
the  refult  of  my  experiments  on  both  waters  in 
Dtiblin  with  that  folution  was  agreeable  to  this, 
viz,  a  yellow  precipitate  with  the  Hot-well^  but 
none  at  all  with  the  MilUfpring  ;  but  the  refill t  of 
my  comparifon  of  thefe  waters  with  another  folu¬ 
tion  was  not  altogether  fb  agreeable  . to  that  of  our 
Author,  that  is,  with  folution  of  iublimate  corro- 
five ;  for  tho*  he  tells  us  {b)  that  the  Hot-well 
gives  a  variegated  pellicule  with  this  folution,  and 
that  the  appearances  with  the  fame  folution  are 
not  fenfibly  different  in  the  Mill-fpring ;  yet  upon 
making  the  comparifon  with  a  good  deal  of  leifure 
and  attention  on  both  thefe  waters  tranfported  to 
Dublin^  I  found  on  reiterated  experiments  that  the 
pellicule  formed  on  the  furface  of  the  Hot-well 
by  the  folution  of  Sublimate  was  variegated  with 
much  deeper  and  flronger  colours  than  the  Mill- 
fpring  ;  and  thus  it  appears  that  even  upon  tranf¬ 
portation,  which  mufl  be  a  greater  difadvantage 
to  the  warm  water  of  the  Hot-well  (whofe  chief 
virtues  according  to  our  Author  refide  chiefly  in 
the  volatile  parts)  than  to  the  cold  water  of  the 
Mill-fpring,  the  Hot-well  however  in  all  experi¬ 
ments  gives  ample  evidences  of  a  flronger  im¬ 
pregnation  with  mineral  matter,  and  particularly 
with  the  Phlogiflon  than  the  Mill-fpring. 

(«)  EITay  on  Waters,  Parc  III.  p.  360.  {b)  Ib.  p.  359,  ■^60. 
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5.  The  laft  evidence  of  the  Phlogijlon  in  Briftol 
water  is,  that'  the  infbluble  part  of  it’s  rcfiduum 
obtained  by  exhalation  fmells  fulphureous  on  the 
ted  hot  iron,  fparkling  and  (bmetimes  emitting  a 
flame. 

I  (ball  now  clofe  this  dilpute  by  a  fhort  compa« 
rifon  between  the  contents  of  the  Bath  and  Brijlol 
water,  which  our  Author  has  attempted,  but  with 
what  clearnefs  or  accuracy  I  fhall  leave  to  the 
reader  on  his  perufal  of  the  following  account  and 
the  Animadverfions  on  it,  Briftol  and  (a) 

Bath  wafer  differ  only  in  the  latter,  i  containing  a  /mail 
quantity  of  iron,,  and  Jome  f mall  dif parity  in  the  pro¬ 
portions  the  oily  matter  and  the  other  ingredients 

which  each  holds  in  common - the  principal  difference 

between  the  Briftol  and  Bath  water  arifes  from  the 
fmall  portion  of  the  iron  contained  in  the  latter  :■  As 
to  his  cdmparifon  of  their  Virtues,  as  it  does  not 
feem  to  convey  much  inftrudtion,  I  fhall  pafs  it 
by,  and  father  take  notice  of  what ;  has  appeared 
from  pra<5tical  obfervation,  that  the  operation  and 
effe<5ls  of  thefe  waters  are  oppofite,  the  Bath  wa¬ 
ter  being  powerfully  attcnuant,  deobftruentj  laxa¬ 
tive,  and  good  in  cafes  where  the  fecretions  are 
diminifhed ;  on  the  contrary  the  Brijlol  water  is 
chiefly  ordered  where  the  fecretions  are  too  much 
increafed  :  the  firfl  is  heating,  the  fecond  cooling, 
and  fuccefsfuily  pfefcribed  in  hedVics,  coughs  and 
the  fcurvy  with  heat,  where  the  laft  is  hurtful. 

A  more  diftincft  account  of  the  different  ingre¬ 
dients  of  thefe  two  waters  than  what  our  Author 
has  voachfafed  to  give,  will  I  hope  be  of  fome 
life  in  explaining  this  diverfity  of  their  operation, 
which  is  therefore  now  fubmitted  to  proper  Judges. 

I.  The  Difparity  of  the  proportions  of  the  in¬ 
gredients  which  each  holds  in  common,  is  not  fmall, 

(a)  Eflay  on  waters,  Part  III.  p.  367. 
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but  v^ry  co'ftfiderable":  fdf  the  Rriftol  fcarcely 
gives  46  grains  of  refiduum  from  a  gallon^  the  Bath 
nearly  from  to'  ^i^44  grains  from  the  fame 
quantity.  ^  . 

2.  The  difference  of  the  proportions  of  the  fa- 
line  to  the  terrefttTdl  matter  in  each  water  is  very 
confiderable,  and  ^tll  as-  affedts  their  operation  : 
for,  Xvhereas  it'has  been  before  Obferved  that  the 
terieftrial  matter' 'alWayS-eMeeds  the  feline  in  the 
Bfiftol  Water^  oh'  thfe  contrary,  aCGording  to  our 
Anthdr’S  dwii  account,  the  feline  contents  of  the 
do  always'  notably  exceed  the  terref* 
trfel,  and- in  Gne‘,'  bf' the '  Baths^  as  2d' to  12, 
frdm  whence  is  deduced- the  laMtiye  quality  of  the 
laft  and  the  atb'ingehfone''of  the  firfti 

'3.  Tliere  is  yCi  another  important  difference, 
and  fuch  as  alio  muft^'aS  1  apprehend',  have  feme 
influenee  on  the  Mifferent  opetatioh  of  thefe  wa¬ 
ters, ’Snd  that  is  the;  different  proportions  of  the 
twO*fafi§l:)f  differ erit  qualities  in  each,  vi^,  in  one 
a  greatef-proportiOn^f  marine  felt,  in  the  other  a 
g/eateV’ixV^^rtioh  of  the  pf  ifmat^^^  felt  by  fbme  call¬ 
ed  He  firfl  feeing  well  knownTor  its  heating, 

attenli^ihg  quality,  ^bing  a  com^fition  of  the 
mafihe  ^cid  with  the  iiiineral  alcali,  the  other  re¬ 
markable  for  it's  cooling  and  rather  incraffeting 
quality,  being  a  eom|>Ofition  of  the  vitriolic  acid 
with  a  calcarious  earthl  Now  we  find  by  our  Au¬ 
thor’s  bwn  account that  the  marine  felt  in  the 
Bnfh'^2itcr  is  about  double  to  the  prifmatic,  this 
lafl  being  the  Nitrim  cakarium  of  Lifter^  of  a  cold 
and  bitterifh  tafte  ;  Y^^  but  in  the  Brijiol  water  the 
laft  predominates  over  the  firfl  agreeable  to  his 
own  experiment  which  I  had  a  fingular  opportunity 
of  confirming  in  a  fpecimen  of  it’s  compound  felt, 


{a)  EfTay  on  Waters,  Part  III.  p.  313.  Ib.  p.  315, 

(c)  Ib.  p.  315,  316.  (d)  lb.  p.  364. 


which 
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which  Hept  dry  ia  a  bottle  well  ^corked  many  years, 
whereas  a  ipecimen  of  the  eornpouh’d  fait  obtained 
from  waters  ^p5ipifteried^  far  as  to  liquify, 
tho'  kept  in  phials  alfo  -elolely  pprked  :  add  to  this, 
that  the  predominant  taffe  of  the  comipoun^  fait 
pf  the  Satb  wsittx  refembles  that  of  common  fait, 
whilfl:  that  of  the  compound  fait  of  the  Erijigl 
ter  is  the  "  genuine  haufeous-bitter  proper -  tp  the 
calcar ioiij^  Nijtre  .of  Uji^r,  ..  ^  ^ 

Now  the  predominance  of  this  more  cooling  fait 
5n  the  Brijiol  water  may  help”  to  explain  it’s  cool¬ 
ing  operation,  as  on  the  .contrary,  the  pred,omi- 
nance  of  the,  marine  fait  in  the  Bath  waters  may 
have  a  confiderable  (hare  in  it’s  heating  and  at¬ 
tenuating  quality,  fo  that  the.  cooling  quality  of  the 
Brijiol  vwater  (hoiild  (eem  to  be  owing  not  meerly 
to  it’s  inferior  degree  ,  of  heat,  but  alfo  to  the 
greater  predominance  of  the  Nit  rum  c  altar  turn  of 
Lijier^  and  on  the  contrary  the  heating  quality  of 
die  Bath  water  to  the  greater  proportion  of  ma¬ 
rine  fait  it  contains  co-operating  with  it’s  fiperior 
degree  of  actual  warmth.  - 

4.  Laftly,  as  to  the  terrene  matter,  or  that  which 
is  inlbluble  in  water  in  the  Bath  and  Brijiol  water, 
k  differs  widely;  for  in  the  laft  it  i,s  chiefly  a 
chalky  matter,  and  the  greateft  part  of  it  foluble 
in  the  acids  of  nitre  and  fait,  as  is  fhewn  above, 
whereas  our  Author  allures  us  (a)  that  the  far  great- 
part  of  the  Earth  of  Bath  water  remains  untouched 
by  acids ;  and  accordingly  the  Brijiol  water  fer¬ 
ments  with  all  acids  vegetable  and  mineral,  which 
the  Bath  water  does  but  obfcurely,  or  according 
to  our  Author  (b)  not  at  all;  nor  is  the  Bath  wa¬ 
ter  Earth  reducible  to  a  perfedt  Lime  as  that  of 
Briftol : 

(a)  Eftay  on  Waters,  Part  III.  p.  3  *  3.  (l^)  h>.  p.  302,  303. 

And 
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And  now,  to  flim  up  in  one  view  the  dif!erence 
of  the  impregnation  of  the  Bath  and  Brijiol 
ters— — The  Bath  contains  both  a  volatile 

and  fixed  fiilphureous  Acid  in  notable  quantity 
manifefled  by  the  experiments  above  related^ 
whereas  the  Briftol  is  but  very  weakly  impregna¬ 
ted  with  this  acid,  but  on  the  contrary  gives  all 
the  tokens  of  a  predominant,  antacid,  abfbrbent 
matter ;  and  accordingly  the  ufe  of  the  Briftol 
water,  but  not  of  the  Bath  is  compatible  with  a 
milk-diet. 

In  the  Bath  vt2LX.Qr  the  falinc  contents  predomi¬ 
nate  over  the  terreftrial ;  on  the  contrary  in  the 
Brijlol  the  terreftrial  predominate  over  the  faline, 
and  the  cooling  native  bitter  lalt  predominates 
over  the  marine  fait,  whereas  in  the  Bath  water 
the  marine  fait  predominates  over  the  other. 

A  phlogiftic,  oily  or  bituminous  matter  is  com-, 
mon  to  them  both,  tho’  the  Bath  water  gives  evi¬ 
dences  of  a  ftronger  impregnation  with  this  prin¬ 
ciple,  which  (eems  to  be  the  feat  of  the  milky 
ibftnels  obfervable  in  the  tafte  of  both  theft  wa-. 

f  '  '  '  ■ 

ters : 

In  the  Briftol  water  the  terreftrial  or  rather  in-^ 
foluble  matter  is  chiefly  or  principally  a  calcarioiis 
Earth ;  but  in  the  Bath  water  it  is  a  compofition 
of  the  calcarious  with  a  blue  argillarcous  or  marly 
Earth,  Ochre  or  the  minera  of  Iron,  and  Sulphury 
from  the  impregnating  Pyrit^. 


A  table 


A  TABLE 


exhibiting  fome  of  the  principal  Appearances  on  the  Immerfion  of  Silver  and  the  Admixture 

Bath  and  Brijiol  Waters  ; 


of  the  metallic  Solutions  with  ^Ether,  Gas  of  Sulphur,  the  Solutions  of  Sulphur  natural  and  artificial ; 
whereby  their  various  Degrees  of  Impregnation  with  the  PblogiJio7t  may  appear  at  one  View. 


Thames  Water,  the  Pipe-water  of  Dublin^  putrid  Waters,  Aix-la-Chafelle, 


EffeSs  on  Silver. 

Solution  of  Silver  in  Aqua 
fortii. 

Solution  of  Sugar  of  Lead. 

Solution  of  Merc.  fuh.  corr. 
in  difilled  vater. 

Solution  of  Merc,  in 
Aqua  fortis. 

Solution  of  green  Vitriol. 

Effedls  on  Silver. 

Solution  of  Silver. 

-  -  -  ^ - 

Solution  of  Sugar  of  Lead. 

Solution  of  Merc.  fub.  cor. 

Solution  of  Merc,  in 
Aqua  fortis. 

Solution  of  green  Vitriol. 

iEther. 

No  elTefl  on  a  fort¬ 
night’s  immerfion,  nor  by 
a  fortnight’s  fufpenfion  in 
the  vapor. 

No  difcoloration,  but  a 
white  cloud  is  fufpended. 

A  white  cloud  is  fuf¬ 
pended. 

A  white  cloud  and  a 
white  cryftaline  appear¬ 
ance. 

Putrid  Ditch  water. 

A  dufky  lead  colour, 
not  to  the  degree  of  black- 
nefs  as  from  Sulphur-wa¬ 
ters,  nor  the  colour  fo 
quickly  produced. 

Of  various  colours, 
darker  or  paler  according 
to  the  degrees  of  fetor,  as 
a  yellow,  reddifh  grume, 
or  a  whitifh,  yellowifh  and 
pale  brown  one.  Some¬ 
times  a  fucceffion  from  a 
livid  blue  to  a  dark  brown, 
yellowifh  and  purple.  The 
Precipitate  fhining,  fome- 
what  inflammable,  of  a 
ftrong  fmell,  but  not  like 
Sulphur. 

A  dufky  white  fediment, 
and  the  liquor  above  yel¬ 
lowifh  :  the  higheft  tinge 
in  the  grumous  fediment 
was  a  light  brown. 

% 

A  white,  brown  yellow¬ 
ifh  or  reddifh  cloud  and 
grume  :  a  pellicle  of  va¬ 
rious  colours,  but  this  laft 
appearance  was  not  con- 
ftant. 

A  white  brownifh  grume 
and  pale  fediment,  the 
fiipernatant  liquor  red- 
difh. 

A  variegated  pellicle 
from  the  Vitriol  in  fub- 
ftance,  tho’  not  from  the 
folution. 

Gas  of  Sulphur  or  the 
volatile  acid  of  Sulphur 
prepared  by  diftillation, 
gtt.  XV  to  an  ounce  of 
diftilled  water  in  which 
the  Acid  is  combined  with 
the  Phlogifton. 

No  change  by  immer¬ 
fion,  nor  by  fufpending 
in  the  vapor  for  a  week ; 
btit  the  Silver  by  the  va¬ 
por  in  a  fand  heat  became 
brown  and  copper-colour¬ 
ed. 

A  dark  brown  fubtilc 
cloud  and  fubfidence  ;  in 
a  fecond  trial  a  beautiful 
blue  cloud. 

A  fubtile  white  fubfi¬ 
dence. 

No  pellicle  ;  an  ex¬ 
tremely  fubtile  white  fub¬ 
fidence. 

On  handing  there  ap¬ 
pear  at  the  bottom  fmall 
red  fpecks,  as  from  the  uni¬ 
on  of  Sulphur  and  Mercu¬ 
ry  in  Cinnabar:  thefoluti- 
on  of  the  Cryftals  in  dif¬ 
tilled  w.  gave  a  fmall  dark, 
flate  coloured  fubfidence. 

Qiiite  tranfparent,  no 
pellicle:  the  iron  iskept 
fufpended  by  the  vitri¬ 
olic  Acid. 

Aqua  Sulphurata  form¬ 
ed  by  the  union  of  the 
fleams  of  hot  water  and 
Sulphur. 

• 

Changes  it  to  a  dark 
lead  colour  ;  and  polifhed 
Silver  fufpended  in  the 
vapor  1 4  days  was  tarnilh- 
ed  a  little. 

Clouds  and  reparations 
yellow,  blue  and  red :  a 
dark  brown  grumous  pre. 
cipitate. 

A  white  cloud  and 
white  grumous  fediment, 
ard  a  few  black  fpots  at 
the  bottom. 

A  pale  yellowifh  cloud  : 
a  white  cloud  in  what  was 
effete  by  keeping,  and  in 
forty-eight  hours  fome 
bluifh  fj  ots. 

A  flefh  coloured  preci¬ 
pitate,  and  a  pale  blue  and 
purplifh  circle  above :  yel¬ 
low  in  what  was  effete  by 
keeping.  With  the  folu- 
tion  of  the  cryftals  yellow, 
and  of  the  colour  of  Tur- 
peth  mineral  above,  and 
dark  afh-coloured grumes, 
and  a  dark  brown  fedim. 

Aix-la-ChapeUe 

water. 

Of  a  gold  colour,  then 
red,  orange,  purple  and 
black.  By  the  vapors  of 
the  fource  it  is  almoft  in- 
ftantly  difcoloured. 

White  clouds  and  curds, 
then  yellow  and  brown  : 
a  white  and  a  dark  afh- 
coloured  fediment. 

A  muddy  milky  colour. 
A  precipitate  of  a  dark 
afh-colour,  and  partly  of 
a  greyifh  white. 

A  bright  pellicle  of  all 
colours,  and  a  yelloifh  afh 
coloured  fubfidence. 

A  bluifh  milky  hue,  and 
a  fmall  white  precipitate  : 
but  with  the  folution  of 
the  cryftals  pale  yellow 
clouds  and  fediment. 

Milky,  and  clouds  of  a 
pale  yellow  colour. 

Bath  water. 

No  effed  on  an  immer¬ 
fion  of  fome  hours,  but 
on  a  longer  flay,  copper- 
coloured  and  black  :  and 
by  the  vapor  polifhed  Sil¬ 
ver  was  tarniftied. 

White  bluifh  clouds  at 
the  fource  and  in  Dublin. 
The  precipitate  white  and 
purplifh,  elfe  dark  grey  : 
in  the  longer  expofed,  of 
a  pink  colour :  It  fparkled 
on  the  red  hot  iron. 

Clouds  with  a  yellowifh 
caft,  which  yellownefs  dif- 
appears  on  the  water’s  be 
ing  fome  days  expofed. 
A  white  magiftery  with  a 
mixture  of  greyi^  fpots. 

A  beautiful  variegated 
pellicle  at  the  fource  and 
in  Dublin,  which  becomes 
far  lefs  in  the  bottle  fome 
time  opened. 

A  precipitate  of  the  co¬ 
lour  of  Turpeth  mineral, 
at  the  fource  &  in  Dublin, 
which  is  very  fugitive  af¬ 
ter  opening  the  bottle, 
and  in  Dublin  appears  on¬ 
ly  in  a  few  bottles.  The 
precipitate  afliimed  a  red- 
nefs  '  on  the  ignited  iron, 
as  in  Cinnabar. 

A  pellicle  of  various 
colours  both  at  the  fource 
and  in  Dublin,  which  va¬ 
riegation  does  not  appear 
in  what  has  been  long 
kept. 

H.  B’s  artificial  trans¬ 
parent  fulphur-water,  pre¬ 
cipitated  by  acids. 

Yellow,  copper  colour¬ 
ed,  dark  brown  and  blue. 

White  grumes  at  bot¬ 
tom,  dark  brown  grumes 
above. 

White,  reddifh  and  beer 
coloured  above  a  dark 
brown  fediment. 

Brown  grumes,  and  a 
pale  brown  whitifh  fedi¬ 
ment. 

A  yellow,  then  a  dark 
brown,  floating  grume  and 
a  white  grumous  fedim. 

A  black  fediment 
ochre-coloured  above, 
and  a  variegated  pelicle 

The  fame  diluted. 

A  livid,  white  fediment. 
In  another  fpecimen  a  dull 
white,  brown  and  reddifh 
fediment. 

A  whitifh  and  clay  co¬ 
loured  fediment. 

A  variegated  pellicle : 
white,  yellowifh  dark 
brown  cloud  and  grumes. 

A  variegated  pellicle. 

Briftol  water. 

No  effeft  by  immerfion 
nor  by  the  Vapor,  but 
fome  effed  by  the  laft 
on  polifhed  -brafs.. 

Milky,  and  purplifh 
clouds  :  the  precipitate  of 
a  darker  purple,  tending 
to  blue  :  the  colours  lefs 
deep  in  the  water  expofed 
fome  days. 

Milky  clouds,  and  a 
pearl  opacity. 

A  variegated  pellicle. 

A  milky  cloud  and  pale 
yellow :  a  precipitate  of 
the  colour  of  Turpeth 
mineral. 

A  deeply  variegated 
pellicle,  efpecially  with 
the  Vitriol  in  pow'der  on 
(landing  48  hours. 

The  Sulphur-water  of  Dufky  brown,  copper- 
Lucan  near  Dublin.  coloured  and  blue.  By 

riirnpi-iHinor  in  the  fteam 

Dark  brown  and  a  black 
fediment. 

A  dark  brown  cloitd 
and  fediment  :  In  two 
days  a  large  whit'lh  brown 
fediment. 

Yellow  grumes,  a  dark 
brown  fediment,  and  va¬ 
riegated  pellicle. 

Yellow  grumes. 

A  dark  brown  tinc¬ 
ture;  a  deep  red  and 
blue  feum. 

1 

48  hours  a  dark  lead  co¬ 
lour. 

Malverne  hills  water 
imported  to  Dublin. 

No  effed. 

A  white  bluifh  cloud, 
and  a  purple  fubfidence. 

A  white  cloud,  v.ith  a 
yellowifh  caft. 

A  deeply  variegated 
pellicle.  . 

ling  Marks  of  an  imoregn 

1  A  fubtile  whitifh  cloud. 

atincr  Phlnaifton.  and  more 

A  colourlefs  pellicle. 

than  ttian 

Thames  water  from  Dr. 
Lucas’s  Experiments. 

A  violet  purple  preci¬ 
pitate. 

A  flight  white  precipi¬ 
tate. 

A  mother  of  pearl  co¬ 
loured  pellicle. 

A  muddy  ochre-colour¬ 
ed  precipitate. 

' 

England,  gives  feveral  of  the  diftinguifl 

Pipe  water  of  Dublin. 

None. 

A  purple  cloud. 

A  white  cloud. 

The  appearances  vari¬ 
ous,  fometimes  a  varie- 

_ .tf  1 

No  confiderable  change, 
but  with  folution  of  the 
— 0  vpllnwifh  caft 

No  variegation  in  the 
feum,  either  from  the 
folution  or  from  the 
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OBSERVATIONS. 


I.  T^^OST  of  the  appearances  with  Metals 

XVi  their  Solutions  are  common  to  SuU 
phur  and  to  the  Phlogijion  in  putrid  waters,  and 
equally  marks  of  both,  although  in  other  refpedts 
and  experiments  Sulphur  and  Phlogijion  differ 
widely. 

II.  Altho*  the  fetid  fmell  and  tarnifhing  of  Sil¬ 
ver  be  the  acknowledged  tefls  both  of  Sulphur 
and  Phlogijion.^  yet  thefe  tefts  often  fail  in  waters, 
but  the  metallic  fblutions  in  this  cafe  often  make 
the  difeovery,  particularly  the  folution  of  Silver  : 
alfo  the  folution  of  Mercury  feblimate  corrofive, 
and  that  of  green  Vitriol  (both  acknowledged 
tefts  of  the  Phlogifton)  do  often  manifeft  it  by  the 
variegated  pellicle  where  it  does  not  appear  by 
any  fetor  in  the  water  or  by  it’s  difcolouring  Sil¬ 
ver. 

III.  The  moft  fcnfible  teft  of  Phlogifton  in  this 
Table  is  the  folution  of  Silver,  betraying  fome 
portion  of  it,  not  only  in  putrid  ditch-water,  but 
in  the  Pipe^water  of  Dublin.,  and  in  the  Thames 
water  at  London^  even  from  the  putrid  matter  in 
each  of  thefe  waters  ;  and  accordingly  the  colours 
are  deeper  in  the  impurer  water  of  the  Thames 
than  in  that  with  which  London  is  fupplied  in  pipes 
by  other  rivers,  as  appears  by  Dr,  Lucas's  expe¬ 
riments,  from  whence  may  be  remarked  the  pecu  - 
liar  ufefulnefs  of  Tolution  of  Silver  as  a  teft  of  the 
different  purity  of  waters. 

The  next  fenfible  teft  of  Phlogifton  feems  to  be 
the  folution  of  Mercury,  whether  in  Aqua  fortis  or 
that  of  the  Sublimate  in  diftilled  water,  and  efpe- 
cially  this  laft  which  often  betrays  it  by  the  va¬ 
riegated  pelligle  where  other  tokens  are  wanting. 

Th« 
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The  leafl  fenfible  teft  of  Phlogifton  is  the 
folution  of  fugar  of  Lead,  which  produces  far 
left  difcolorations,  and  thofe  of  a  lefs  dark  colour, 
as  appears  by  comparing  it’s  different  effedls  on 
the  fimple  waters,  the  putrid  and  fiilphureous  in 
the  Table. 

IV.  The  different  degrees  of  the  phlogiflic  im¬ 
pregnation  may  in  fome  degree  be  eftimated  by 
the  various  appearances  from  the  fame  metallic 
fblutions  :  Thus,  whereas  diflilled  water  exhibits 
feweft  of  the  appearances  proper  either  to  Stdphiir 
or  Phlogifton^  and  for  the  moft  part  none  at  all, 
the  fhames  water  and  the  Pipe-water  of  Diihlin 
exhibit  more  of  thofe  appearances,  indicating  fome 
admixture  of  a  putrid  matter  in  both  thofe  waters : 
but  putrid  ditch-water  exhibited  thofe  appearances 
in  a  far  greater  degree,  even  fo  far  as  to  give  not 
only  deeper  difcol orations  in  the  clouds  and  pre-  ’ 
cipitates  from  the  metallic  fblutions,  but  to  difco- 
lotir  Silver  like  the  fulphureous  waters,  tho’  in  a 
fbmewhat  lefs  degree,  and  the  variegated  pellicle 
with  folution  of  Sublimate  and  with  folution  of 
green  Vitriol  was  lefs  frequent  and  lefs  conflant  in 
putrid  ditch-water  than  in  .the  natural  and  artificial 
fblutions  of  Sulphur^  and  particularly  lefs  frequent 
and  lefs  conflant  than  in  the  waters  of  Swadlingbar 
and  Lucan  near  Dublin^  and  than  in  Bath  water, 
even  while  thefe  waters -were  frefh  and  in  no  wife 
putrid ;  and  confequendy  thefe  appearances  in  the 
waters  of  Swadlingbar y  Lucan  and  Bath  mufl  be- 
owing  to  feme  other  caufe  than  putrefadlion. 

V.  fEther,  a  fpecimen  of  the  PhlogiftoHy  elude& 
the  moft  fenfible  tefls  of  Sulphury  exhibiting  ' 
no  difcoloration  either  with  Silver  or  it’s  folu¬ 
tion,  nor  even  with  the  folution  of  the  cryflals  of 
Quick-filver,  imti!I  in  the  fabfequent  part  of  the 
procefs  the  Phlogifton  be  combined  with  the  Acid 

of 
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of  Vitriol,  and  then  its  efFeds  on  the  metallic  (b- 
lutions  become  evident,  viz, 

VL  The  Gas  or  volatile  Acid  of  Sulphur  or  Vi¬ 
triol  (being  a  combination  of  the  Acid  with  a 
fmall  quantity  of  Phlogifion)  diluted  produces  ef- 
fedts  fimilar  to  thofe  of  Sulphur  on  Silver  and  it’s 
Iblution,  but  in  a  lefs  degree  than  folution  of  SuU 
phur  diflblved  by  an  Alcali. 

VII.  The  feveral  appearances  of  the  volatile 
Acid  of  Sulphur  and  thofe  of  the  Aqua  fulphurata 
formed  by  the  union  of  the  fleams  of  hot-water 
and  of  Sulphur,^  with  Silver  and  it’s  fblutiort  and 
with  the  other  metallic  fblutions  compared  with 
the  appearances  exhibited  by  Bath  water  with  Sil¬ 
ver  and  it’s  fblution  and  the  other  metallic  fblu¬ 
tions,  being  in  a  great  meafure  fimilar^  may  ferve 
as  an  illuflration  of  the  natural  compofition  of 
Bath  water. 

VIII.  The  fimple  fulphureous  waters,  fiich  as 
Swadlingbar^  Lucan  near  Dublin^  and  others  like 
them  and  thofe  of  Ai:>i-la-Chapelley  agree  to  the 
artificial  folutions  of  Sulphur  m  their  efledts  on  Sil¬ 
ver  and  it’s  folution,  and  on  the  other  metallic  fb¬ 
lutions. 

IX.  It  is  obferj^ble  that  the  plain  or  cold  flil- 
■phureous  waters,  flich  as  Swadlingbar^  Lucan,  ^c, 
do  ftrike  much  darker  colours  with  every  one  of 
the  metallic  fblutions  than  Aix-la-Chapelk  water 
does,  altho’  Sulphur  is  not  fb  colligible  from  thofe 
as  from  this  ;  neither  does  it  -from  hence  follow 
that  they  are  more  fimply  flilphureous,  but  rather 
that  their  Sulphur  is  lefs  blended  with  foreign  mat¬ 
ter,  particularly  that  they  contain  lefs  calcarious 
Earth,  which  being  precipitated  from  the  Aia-la^ 
Chapelle  waters  in  a  white  form,  proves  a  means 
of  difguifing  the  appearances,  by  leflening  the 
darknefs  of  the  colours  of  the  precipitates. 


X.  OF 
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X.  Of  the  Bath  water  the  following  particulars 
are  obiervable  in  the  Table,  i.  It  exhibits  every 
mark  of  Phlopjion  that  Aix-la^Chapelk  and  other 
fulphureous  waters  do,  but  in  a  lefTcr  degree.  2. 
Bath  water  has  fbme  efFed  on  Silver,  efpecially  its 
vapor,  whilft  the  Brijiol  and  other  warm  calcarious 
waters  do  not  appear  to  have  any  effedt  on  Silver : 
alfo  the  Bath  water  is  more  conflant  in  exhibiting 
the  variegated  pellicle  both  with  folution  of  Sub¬ 
limate  and  folution  of  green  Vitriol  than  BriJlol 
water,  and  even  than  Putrid  water,  and  confe- 
quently  Bath  water,  even  whilft  freftl  and  fweet, 
gives  undoubted  evidences  of  a  greater  fhare  of 
Phlogijlon  than  BriJlol  water  or  than  putrid  water. 
5.  That  a  water  may  be  impregnated  with  the 
Acid  and  Phlogijion^  and  yet  not  tinge  Silver  im- 
merfed,  appears  from  the  experiment  on  Gas  fuU 
fhuris  or  the  volatile  acid  of  Sulphur  diluted,  which 
is  alfo  in  fome  meafure  the  cafe’ of  5^/;^  water ; 
but  the  vapor  of  Bath  water  comes  nearer  to  the 
vapor  of  folution  of  Sulphur  than  the  vapor  of  Gas 
fulphuris  does  in  tarnifhing  Silver  more,  and  like- 
wife  in  another  refped:  Bath  water  comes  nearer 
to,  or  refembles  more  the  fulphureous  waters  than 
Gas  fulphuris  diluted  does,  viz.  in  conftantly  ex¬ 
hibiting  a  variegated  pellicle  with  folution  of  Sub¬ 
limate  and  folution  of  green  Vitriol,  whereas  Gas 
fulphuris  diluted  gives  no  pellicle  at  all  with  the 
laft  named  folutions.  4.  Bath  water  occupies  the 
middle  place  between  fuch  waters  as  give  the 
greateft  indications  of  Sulphur.,  fuch  as  Aix-la-Cha^ 
pelle,  Swadlingbar.,  Lucan,  and  foch  as  give  the 
leaft,  as  the  acid  Vitriolic  waters  of  Shadwell,  KiU 
brew,  5.  An  opinion  hath  commonly  pre¬ 

vailed,  that  Bath  water  is  of  no  ufe  when  convey¬ 
ed  to  places  remote  from  the  fountain ;  but  I  ap¬ 
prehend  this  matter  requires  to  be  reconfidered, 
and  that  the  rejedling  it’s  ufo  except  at  the  foun¬ 
tain, 
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tain,  may  have  proceeded  from  it’s  having  been 
confidered  chiefly  as  a  Chalybeat,  whereas  it  is 
certain  the  ferrugineous  impregnation  is  extremely 
flight,  even  at  the  fountain^  nor  is  there  in  the 
bottles  ufually  fent  us  any  ochreous  precipitation  as 
in  the  common  Chalybeates ;  wherefore  it  fliould 
feem  that  the  other  principles  are  by  far  the  more 
confiderable ;  now  it  is  evident  that  not  only  the 
marine  fait  and  calcarious  Nitre,  but  the  Acid  and 
the  Phlogijion  are  ftill  retained  in  the  Bath  water 
tranfported  to  remote  places,  even  to  Dublin ;  for 
here  it  curdles  milk  and  exhibits  various  tindures 
with  the  metallic  folutions ;  and  rhoreover  it  pof* 
fefles  even  here  that  peculiar  milky  foftnefs  by 
which  it  is  diftinguifhed,  and  which  makes  it  an 
agreeable  vehicle  for  other  medicines,  and  as  fiich 
may  merit  the  attention  of  Phyficians,  efpecially 
in  fuch  cafes  where  the  Bath  water  may  have  al¬ 
ready  been  ufed  at  the  fountain,  which  to  attend 
may  fometimes  be  inconvenient  to  the  patient. 

XL  The  Briflol  water  and  other  warm  calcari- 
bus  waters  exhibit  with  the  metallic  folutions  every 
token  of  an  impregnating  Phlogijion^  but  the  Brijiol 
water  in  this  refped  falls  fhort  of  the  Bath  water, 
in  having  no  efFed  on  Silver,  and  in  being  not 
quite  fo  conflcuiL  or  fb  expeditious  in  exhibiting  the 
variegated  pellicle  with  folution  of  Sublimate  and 
folution  of  green  Vitriol. 


Section  VL 

0/  Sulphur  and  the  phlogijlic  Matter  latent  in 

IV aters, 

Having  fb  far  inveftigated  the  Phlogijion 
in  the  waters  of  Bath  and  BriJloU  I  proceed¬ 
ed  to  trace  it  alfo  in  fgme  others  which  do  not  be¬ 
tray  Sulphur  by  the  fmell  or  tafle,  of  which  I  fhall 

N  here 
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here  fiibjoin  ^  fhort  account^  and  particularly  of 
fbme  of  thefe  which  have  hitherto  been  chiefly 
confidered  as  pure  element,  to  which  alone  the 
great  virtues  which  they  have  been  found  by  ex¬ 
perience  to  be  polfelled  of,  have  been  attributed  ; 
and  indeed  the  extremely  fmall  and  inconfiderable 
quantity  of  contents  thefe  waters  yield  upon  eva¬ 
poration,  and  their  caufing  no  precipitation  of  any 
terrefftrial  matter  by  'the  mixture  of  Alcali’s,  but 
continiTing  clear  tvith  them  and  inffcantly  lathering 
w’hh  Soap,  feem  flrongly  to  countenance  that  opi¬ 
nion  ;  'and  yet  the  'more  minute  inquiries  which 
have  been  fet  on  foot  of  late  years  by  which  we 
have  learnt  to  give  a  more  diflinft  account  of  the 
Vefpedive  precipitations  of  the  terreflriai  and  phlo- 
giftic  matter  in  waters,  the  prelence  of  this  Jafh 
being  as  flrongly  indicated  by  the  dark  coloured 
precipitates  exhibited  in  thefe  waters  by  die  me¬ 
tallic  follitions,  eipeciaily  that  of  Silver,  as  the 
cdcarioLis  earth  is  by  the  white  precipitate  thrown 
"down  by  akalfs  in  ‘mofl:  others ;  I  fay  thefe  in- 
,'qhiries  have  manifefled  feveral  of  thefe  waters  not 
to  be  altogether  fo  pure  as  they  have  been  com- 
•mo’nly  reputed ;  on  the  conrary,  the  proper  preci¬ 
pitators  of  tihe  SuPphur^  or  in  our  Author’s  lan¬ 
guage  the  Phlogiftdn,  have  given  evident  tokens 
of  it’s  being  invifibly  fufpended  or  intimately  dif 
fblved  in  thefe  waters ;  and  it  is  hoped  that  thofe 
who  from  obfervation  upon  the  operations  of  di¬ 
vers  medicines  on  the  human  body,  very  well 
know  that  very  mi-hiJte  and  fiibtile  agents  may 
be  the  authors  of  great  and  good  effe(!its,  will  not 
'  rafhly 'Condemn  this  inquiry  as  altogether  idle  or 
officious. 

The  firft  notable  hiftance  to  this  purpofe  are  the 
celebrated  warm  ^Baths  called  Favarienfes  or  Pi- 
ferine  i'n  'Rhmia^  'defcribed  by  Scheiichzer  in  his 
P'e'r  '^AlpiniHn  fiaindum^  and  mentioned  by  Hoffman^ 

'  and 
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and  both  by  him  and  Paracdfus.  deemed  to  be 
fimple  or  elementary  \yater,  being  perfeclly  lim¬ 
pid  and  void  of  all  (Ixi^ll  or  tafte,  and  yet  of 
great  antiquity  and  fame  in  the  cure  of  many 
ftubborn  difeafes,  particularly  in  various  nervous 
dilbrders,  in  obflruftions  of  the  liver  and  fpleen, 
hypochondriac  melancholy,  malignant  and  ill  cured 
ulcers,  the  ftone  and  divers  cutai>eous  difeafes ; 
and  all  this  by  drinking  as  well  as  bathing :  but 
tho’  this  water  did  not  feem  to  fuffer  any  precipk 
tation  or  other  change  by  acids  or  alcali’s,  yet  it 
is  more  than  probable  that  it  is  not  fb  fimple  as 
has  been  flippofed,  even  from  the  following  more 
recent  teflimony  of  Scbeuchzcr  concerning  it,  (com¬ 
pared  to  the  accoimts  of  the  other  waters  like  this 
to  be  here  annexed)  ‘‘  CerUm  eft  quod  Sulphur  con- 
tinant  fubtile  ;  cerium  et  hoc^  quod  fi  diu  fteterit,^  fponte 
prrecipitatur  terra  qu^dam.  pinguiufeulaP 

2.  The  famous  waters  of  Malverne  hills  (a) 
feem  to  be  akin  to  the  above,  and  a  yet  clearer 
inltance  to  the  farne  purpofe,  being  a  light  water, 
and  which  upon  evaporation  is  faid  to  leave  fcarce 
a  grain  of  folid  contents  from  a  gallon,  the  credit 
of  which  is  revived  of  late  years,  being  ufed  with 
fuccefs  externally  and  internally  in  the  cure  of  old 
ulcers,  dilbrders  of  the  eyes,  fcrophula’s,  leprofies 
and  other  difbrders  of  the  Ikin. 

Now  the  following  experiments  and  obferva- 
tions  on  this  water  jointly  confidered,  indicate 
flrongly .  a  fulphureous  impregnation,  viz.  the  fo- 
lution  of  Silver  precipitated  from  it  a  powder  of  a 
deep  purple  colour,  and  when  the  water  was  flow- 
ly  evaporated  in  a  Silver  vellel,  it  tinged  the  vef- 
fel  of  a  pale  yellow  colour,  as  if  it  had  been 
nightly  gilded  ;  and  in  another  experiment,  when 
it  was  almoft  evaporated  to  drynefs,  it  emitted  va¬ 
pors  of  the  fmell  of  burning  brimflone  :  and  to 
this  add,  that  this  water,  notwithftanding  it’s  feem- 

ing 
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mg  purity,  is  in  ibme  feafbns  apt  to  turn  fburirh, 
and  to  be  full  of  vifcid  films,  notwithflanding  all 
imaginable  care  hath  been  taken  of  the  bottles, 
an  appearance  like  what  I  have  frequently  obferv- 
ed  in  our  Irijh  fulphureous  waters  long  kept,  and 
correfponds  to  what  is  above  mentioned  from 
Scheuchzer  concerning  the  Aquae  Piperinae. 

3.  The  celebrated  water  of  PFillowhridge  in 
Staffordjbire^  eminent  in  the  cure  of  many  difeafes 
by  external  and  internal  ufe,  is  a  further  notable 
inflance  of  a  water  feemingly  pure,  {a)  affording 
no  fait  upon  evaporating  feveral  gallons  of  it  to  a 
drynefs,  of  a  cryftaline  colour,  lathering  fmooth 
with  fbap,  not  curdling  milk,  nor  changing  colour 
with  fyrup  of  violets ;  and  yet  upon  a  more  minute 
examination  this  water  appears  to  be  far  from 
pure  element,  but  impregnated  with  a  phlogiftic 
matter  to  a  confiderable  degree :  for,  not  only  the 
fblution  of  Sublimate  gave  it  a  deep  fack  colour, 
and  the  folution  of  fugar  of  Lead  a  blue  yellowifh 
colour  fading  to  a  white,  but  it  evidently  betrays 
a  fubtile  Oil ;  for  it  feels  fmooth  and  oily,  and  on 
the  fides  of  the  glals,  after  being  ufed  a  while  is 
obfervable  a  bright  oilinefs,  which  is  of  fo  volatile 
a  nature,  that  upon  diffilling  in  a  glafs  body  and 
head,  it  comes  over  upon  the  firft  heat,  of  a  bright 
yellow  colour,  which  was  all  in  the  recipient  be-^ 
fore  the  leaft  drop  of  water  appeared. 

I  could  enlarge  the  lift  of  waters  of  this  kind 
by  divers  inftances  of  waters  in  Ireland^  which 
are  alfo  well  known  to  have  effected  many  not¬ 
able  cures  by  external  and  internal  ufe,  void  of 
tafte  and  fmell,  which  yet  betray  evident  marks 
of  the  Pblogifion  in  a  far  greater  degree  than  our 
ordinary  loft  or  hard  waters;  but  the  limits  I  am 
confined  to  prevent  my  entering  into  a  minute 

(a)  Plot’s  nat.  Hilk  of  St  afford  Ihire,  and  Floyer  on  cold 
Bathing. 
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detail  of  thefe :  it  fhall  therefore  fuffice  to  annex 
a  fhort  account  of  one  water  more  of  this  fort, 
which  has  acquired  a  confiderable  reputation  in 
France^  and  been  the  (iibjedt  of  feveral  of  their 
Memoirs,  that  is, 

4.  The  cold  v/ater  of  Plomh'iers  in  Lorain^  be¬ 
ing  ufed  in  inflammations  of  the  eyes,  in  difeafes 
of  the  kidnies  and  bladder,  and  in  diforders  from 
the  heat  of  the  breafl:,  ftomach  and  bowels :  now 
this  water  alfo  has  little  fmell  or  tafle,  caufes  little 
or  no  fermentation  with  acids  or  alcali’s,  diflblves 
foap  perfedlly,  and  yields  but  about  17  grains  of 
fixed  contents  from  a  gallon,  and  yet  this  water 
by  the  oily  cream  and  variegated  at  the  furface 
which  it  exhibits  with  the  folution  of  Mercury  fub- 
limate  corrofive,  together  with  the  dark  colour, 
inflammability  and  bituminous  fmell  of  the  refi- 
duum  fliews  an  impregnating  mineral  Oil  or  Bitu¬ 
men. 

Thus  it  appears  in  numerous  inftances  that  a 
mineral  Oil  or  Bitumen,  and  even  Sulphur  in  fub- 
flance  is  capable  of  being  fo  far  attenuated  by  the 
chymiflry  of  nature  as  to  be  intimately  mixed  and 
compleatly  diflblved  in  water,  but  by  what  me¬ 
thod,  or  by  what  flibtile,  powerful  menfliruum  this 
is  efFedled,  and  how  far  this  may  have  a  fliare  in 
the  operation  and  effedls  of  thefe  waters,  in  giving 
energy  to  the  more  inert  ingredients  1  (hall  not 
prefume  to  fay,  but  leave  to  be  determined  by 
Adepts. 

It  alfb  appears  by  the  experiments  recited  in  - 
this  and  the  foregoing  fedtions  compared,  that  the 
fetid  fmell'  proper  to  a  folution  of  Sulphur  by  an 
alcali  is  far  from  being  an  eflential  mark  of  the 
prefence  of  either  Phlogifton  or  Sulphur  in  waters, 
but  that  both  may  fubfifl:  without  it ;  and  more¬ 
over  it  alfo  appears  to  me  that  whatever  merit  our 
Author  may  have  a  right  to  claim  in  demanding 
more  fatisfadlory  evidences  of  Sulphur  where  with¬ 
out 
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out  due  {lipport  from  experiment  it  has  only  been 
fuppofed,  he  has  greatly  exceeded  the  bounds  of 
prudence  in  rejedting  it  where  by  inconteftable  ex¬ 
periments  it  has  been  proved,  and  that  he  is  far 
from  meriting  the  thanks  of  the  public  for  his  con¬ 
temptuous  and  indefenfible  treatment  of  a  whole 
tribe  of  waters  which  have  been  but  little  under- 
flood  until  of  late,  but  which  by  their  powerful 
and  falutiferous  effecls  have  juflly  recommended 
themfelves  to  the  further  enquiries  which  have 
been  fet  on  foot  concerning  them,  both  as  an  im¬ 
provement  of  a  valuable  branch  of  the  Materia 
MedicUy  and  as  an  acknowledgment  of  them  as  a 
largelle  of  a  gracious  providence  for  the  relief  of 
many  unfortunate  invalids:  and  among  thefe  may 
defervedly  be  reckoned  the  lately  difcpvered  ful- 
phureous  water  at  Lucan  near  Dublin^  a  fituation 
which  promifes  fome  peculiar  advantages  in  the 
opportunities  it  affords  for  a  true  and  juft  diftor 
very  of  it’s  contents  and  of  it’s  virtues,  of  which 
I  am  not  without  hopes  of  communicating  fbme 
account  in  due  time :  for,  though  I  could  now 
produce  numerous  inftances  of  the  happy  fuceefs 
of  this  water  in  divers  ftubborn  chronical  dif- 
eafes,  yet  a  longer  feries  of  time  and  obferva- 
tion  are  required  to  aftertain  it’s  effedls  and  efta- 
blifh  it’s  credit  on  a  folid  foundation;  in  the  . 
mean  time  I  lliall  beg  leave  to  remmend  to  the 
Gentlemen  of  the  profehion  in  Dublin  a  particu¬ 
lar  attention  to  the  Lucan  water  in  ulcerations  of 
the  urinary  pallages,  not  only  as  being  fimilarly  im¬ 
pregnated  with  the  SwadUngbar  water  whofe  effi¬ 
cacy  has  been  determined  by  longer  experience, 
but  as  having  aduaily  upon  trial  in  feveral  of  thefe 
cafes,  with  a  proper  regimen  and  due  perfeverence, 
given  an  encouraging  prolped  of  their  proving 
equally  fuccefsfiil. 


Section 


POSTSCRIPT  /^?  the  Accounts  of  the  Bath  and 

Eriflol  Waters'. 

The  Compiler  of  the  above  Experiments 
and  Obfervations  being  aware  of  an  ob¬ 
jection  that  may  be  made  againft  the  Credit  there¬ 
of  by  reafon  of  his  living  remote  from  both  thefe 
places,  thinks  it  necelTary  to  intimate,  that  as  the 
communication  between  Bath.,  Brifol^  and  Dublin 
is  very  eafy,  and  the  intercourfe  between*  them 
very  frequent,  he  has  taken  care  to  relate  not  only 
the  Experiments  of  his  Adverfary  and  others 
which  were  made  on  the  fpot,  but  to  get  thefe 
repeated  and  improved  by  others  of  a  recent  date 
alfo.  made  on  the  Tpot  in  both  the  places  above 
mentioned : 

And  among  thefe  it  were  an  injury  to  the  pub¬ 
lic  to  fupprefs  the  following,  which  were  made 
with  the  utmoft  care  and  attention,  and  commu¬ 
nicated  fince  the  printing  off  the  above  Sheets,  "by 
a  faithful  Correfpondent,  Jofeph  Fry  Apothecary 
in  Briftol ;  and  the  rather,  as  they  afford  a  corro¬ 
borating  evidence,  concurring  with  the  others 
above  given,  of  the  prefence  of  the  Phlogiflon  in 
Brijiol  water,  as  well  as  in  the  baths  of  Aix-la- 
Chapelle  and  thofe  of  Bath  in  Somerfetjhtre.,  tho*  in  a 
lefs  degree. 

His  Words  are  thefe : 

I  placed  a  piece  of  polifhed  Brafs  and  a  Sil- 
ver  fpoon  over  a  glafs  veffel  during  a  flow 
evaporation  of  the  Hot-well  water.  The  Brafs 
was  variegated  with  a  few  fpots  of  a  pearl-co- 
lour,  but  the  metal  was  not  apparently  corro- 
ded.  The  Silver  fpoon  was  unaltered.” 

“  I  alfb  placed  the  fame  Metals  over  the  glafs 
“  ufed  in  a  like  evaporation  of  the  Mill-fprtng 
‘‘  water.  The  Brafs  over  this  laft  acquired  about 
twice  as  many  fpots  as  the  other,  but  the  metal 

“  was 
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was  not  apparently  corroded.  The  Silver  fpoon 
was  a  little  brown,  like  Plate  which  has  lain 
by  fome  time.*' 

Brijlol^  139  mo.  1762. 

From  hence  it  appears  that  both  thefe  waters  do 
exhibit  more  or  lefs  of  the  fame  evidences  of  the 
prefence  of  the  Phlogijim  as  the  waters  of  Aix^a-^ 
Chapelle  and  Bathy  altho*  in  a  lefs  degree.  I  muft 
grant  that  by  thefe  experiments  compared,  it  fhould 
feem  that  the  Mill-fpring  contained  more  of  the 
Phlogijlon  than  the  Hot-welly  but  as  the  fallacy  of 
conclufions  from  a  fingle  experiment  has  been 
abundantly  fliewn  above,  fb  neither  are  they  to  be 
relied  on  in  the  prefent  cafe,  fince  other  experi- 
rhents  do  not  concur  with  the  above,  but  rather 
evince  the  reverfe,  viz.  more  Phlogifton  in  the  Hot- 
well  water  than  in  that  of  the  Mill-fpring. 
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Section  VII. 

Of  Nitre  in  Waters^  with  a  more  explicit  rccmmt  of 
the  Nitre  of  the  Ancients. 

After  all  there  altercations  with  regard  to 
Sulphur^  I  do  not  know  but  it  may  be  pof. 
fible  that  our  Author  and  I  may  happen  yet  to 
(hake  hands  on  the  liibje(5l  of  Nitre,  being  actually 
agreed  in  thefe  three  important  points :  ill,  that 
there  is  no  fatisfadlory  evidence  of  Saltpetre  in 
mineral  waters,  adly,  that  the  Nitre  of  the  an¬ 
cients  is  found  in  the  waters  of  Aken  and  others. 
3dly,  that  the  Nitrum  calcarium  of  Lifer  is  the 
felt  impregnating  the  bitter  purging  waters : 

And  though  the  modern  chymills  are  gene¬ 
rally  agreed  in  appropriating  the  term  Nitre  to 
that  Salt  which  yields  the  acid  peculiar  to  Salt¬ 
petre  upon  diHiilation,  yet  as  our  predecellbrs  have 
called  two  other  Salts  by  that  name,  altho’  lb  far 
from  yielding  the  acid  peculiar  to  Saltpetre,  that 
oiTe  of  them  Ibmetimes  yields  a  volatile  alcali, 
befides  giving  other  evident  marks  of  an  alcali, 
and  the  other  a  vitriolic  acid,  it  will' behove  us 
’hovever,  if  we  would  profit  by  the  experiments 
-and  obfervations  made  on  them  whether  by  anci¬ 
ent  or  more  modern  writers.  Hill  to  retain  the 
mention  of  thofe  names  by  which  they  were  for¬ 
merly  known ;  and  in  order  to  this  the  following 
difliindtions  are  now  humbly  offered,  being  flich 
as  it  is  hoped  will  minifher  no  occafion  for  con¬ 
tention,  viz. 

I .  Nitrum  orient  ale  impurum  ter  reft  re :  Natron  : 
Nitrim  Veterum  Walerii  Miner ahgie^  Nitrum  Ve^ 
terum  celeberrimum. 

%.  Nitrum  recenHorum  fulminant  Salpetra  dihlum. 

3.  Nitrum  calcarium  Lifteri.  Sal  catharticmi 
amarum  nativum  baft  terreffri.,  veteribus  non  prorfiis 
ignotum^  a  recentioribus  accuratius  defcriptim. 
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Now  as  Saltpetre  does  not  appear  to  havd 
any  fhare  in  the  impregnation  of  waters,  it  will 
be  of  no  ufe  to  make  further  mention  of  it  here  ; 
but  as  the  diftinguifhing  charadlers  of  the  other 
two  falts  which  have  hitherto  palled  under  the  de¬ 
nomination  of  Nitre,  have  not  as  yet  been  but 
imperfectly  given,  I  fhall  take  this  opportunity  of 
exhibiting  a  Ibmewhat  more  explicit  and  dillindt 
account  of  each. 

And  firll,  as  to  the  Nitre  of  the  ancients,  our 
Author  himfelf,  tho’  he  generally  reftriCts  the  fenfe 
of  the  term  Nitre  to  Saltpetre^  yet  exprelsly  ac¬ 
knowledges  the  prefence  of  the  other  in  waters^ 
and  particularly,  (a)  that  the  Salt  of  Aken  baths  is 
to  be  looked  upon  as  identically  the  fame  thing  as  the 
Nitre  of  the  ancients^  whence  thefe  waters  -may  be 
juftly  called  nitrous  : 

And  indeed,  altho*  the  ancients  ufed  the  word 
Nitre  in  a  very  lax  and  vague  fenfe^  fometimes 
hardly  diftinguilhing  it  from  common  4lt,  for  the 
moft  part  delcribing  it  to  be  bitter,  yet  Ibnietimes 
Icarce  fenfibly  bitter,  fometimes  fait  and  bitter  $ 
(and  indeed  it  is  rarely  found  pure  and  unmixed) 
yet  it  is  plain  from  the  writings  of  Galeri  and  Fliny^ 
that  what  they  mofh  frequently  underftood  by  this 
name  was  an  alcaliiie  fait  (and  accordingly  Pliny 
mentions  a  factitious  fort,  ex  quercu  cremata)  fharp- 
er  than  common  fait,  and  in  operation  a  power¬ 
ful  difcutient,  attenuant  and  detergent,  and  pro¬ 
bably  fomewhat  purging ;  and  indeed  the  old 
writers  both  facred  and  prophane  have  left  us 
fuch  dillinguifhing  marks  of  what  they  moft  fre¬ 
quently  called  Nitre,  that  it  isnoteafily  miftakeri  5 
and  an  enquiry  how  far  the  falts  obtained  from 
any  mineral  waters  are  polfolTed  of  thofe  marks 
will  be  of  the  more  importance,  becaufe  it  will 
enable  us  to  determine  hov/  far  we  may  be  fafe 


[a]  EiTay  on  Waters,  Part  III.  p.  i  jo. 
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in  applying  the  virtues  attributed  to  their  Nitre 
to  the  correfponding  fait  impregnating  any  wa¬ 
ters. 

The  fait  of  Aken  baths  is  a  notable  inftance  to 
this  purpofe  ;  and  here  I  gladly  embrace  the  op¬ 
portunity  of  paying  Ibme  tribute  to  the  real  merit 
of  our  Author,  by  adopting  and  inferting,  as  of 
life  and  importance,  feveral  of  his  experiments  on 
the  fait  obtained  from  Aken  baths,  to  which  I  fhall 
beg  leave  to  add  fome  obfervations  and  experi¬ 
ments  of  my  own  tending  to  give  a  more  clear 
and  difliind:  account  of  the  ancient  Nitre,  and  of 
the  fait  correfpondent  to  it  which  is  found  in  di¬ 
vers  mineral  waters. 

1.  The  Salt  of  Aken  baths  catifes  (a)  an  ehuUition 
with  all  Acids ^  and  with  the  concentrated  or  Jlrong 
acids  of  nitre  or  vitriol  yields  copious  white  fumes  like 
fea  f alt f  AT  rather  Soda. 

The  confii(ft  of  the  Nitre  of  the  ancients  with 
Vinegar  is  implied  in  the  account  given  of  it  in 
the  facred  records  {b)  :  the  latter  appearances  with 
tlie  acid  of  Vitriol  are  obfervable  in  the  falts  of 
many  other  waters  befides  thofe  of  Aken. 

2.  It  changes  (c)  Syrup  of  Violets  inftantly  to  a 
bright  green.  This  alio  *s  the  cafe  of  the  Salts 
afforded  by  many  other  waters.  The  ancients 
indeed  were  not  acquainted  with  this  experiment, 
but  they  have  left  us  another  teft  of  their  Nitre 
tending  to  the  fame  purpofe,  being  an  equal  in¬ 
dication  of  an  alcaline  fait,  viz.  that  it  renders 
Cale  and  other  pot-herbs  more  green  (d).,  it  being 
a  well  known  fa6t  that  alcaline  falts  advance  the 
colour  of  the  tindlures  of  green  herbs. 

Now  our  Author  has  taken  care  to  inform  us, 
that  {e)  the  people  of  Aken  boil  their  coleworts.^  lettuces.^ 

(a)  Efi%y  on  waters,  Part  III.  p.  io8.  (b)  Proverbs  xxv. 
20  (c)  Eflay  on  Waters,  loc.  cit.  (d)  Plin.  lib.  31.  c.  x, 

(e)  Part  III.  p  62. 
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afparagus^  common  and  kidney  heans^ 
the  bath  waters^  finding  by  experience  that  the  boiling 
of  thefe  vegetables  is  facilitated  and  expedited^  and 
that  they  acquire  a  peculiar  grateful  flavour  and  ten- 
dernejsj  and  have  their  colour  preferved  or  improved 
by  means  of  the  falts  in  thefe  waters. 

This  is  not  peculiar  to  the  waters  of  Aken  and 
their  falts,  but  has  been  obferved  in  feveral  other 
mineral  waters  fimilarly  impregnated,  and  their 
falts,  which  ahb  in  reiterated  experiments  have 
been  obferved  to  render  Cale'  boiled  in  them  more 
green  and  more  tender ;  and  this  laft  effedl  the 
Nitre  of  the  ancients  alfo  had,  as  appears  from 
the  following  obfervation  of  Theophrafius^  (a)  §lui- 
dam  Nitrum  injiciunt  ut  igni  BraJJica  mandata  facuius 
coquatur  et  tenera  dulcifque  fentiatur.  The  waters  im¬ 
pregnated  with  (uch  a  fait  feem  to  be  the  moft 
oppofite  in  their  effedls  to  thofe  called  crude  or 
hard. 

There  is  another  experiment  analogous  to  this, 
which  I  fhall  lubjoin  as  a  further  illuftration  of  the 
properties  of  the  ancient  Nitre,  and  of  its  identity 
with  the  fait  found  in  divers  mineral  waters,  viz. 
that  their  Nitre  alfo  rendered  raw  flefh  more  ten¬ 
der,  as  appears  from  the  following  obfcrvations  in 
Plutarch  (b) :  caufa  fit  quod  maBata  carne:>.^ 

V.  g.  gain ft  deficu  fufpendantur^  tenerafcunt  ?  Re- 
fpondetur  fpiritim  calidum  acrem  incidendique  vi  pre- 
cedi  Him  ficus  emitterre^  ifque  incidit  et  concoquit  car- 
nem  avis.  Idem  fit  fi  frumenti  acervo  imponatur.^  aut 
juxta  Nitrum.,  calore  id  ejficiente  : 

And  I  have  obferved  feveral  waters  impregna¬ 
ted  with  the  mineral  Alcali,  particularly  thofe  of 
Selters  and  Bourne.,  and  their  Salts  in  fbme  late  ex¬ 
periments,  as  well  as  the  fame  kind  of  fait  im. 

[a)  De  caufis  Plantarum,  ua.  6.  c.  14.  fb)  Quaeft.  lo.  1.  6. 
Sympofi^Ck 
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pregnaring  feveral  of  our  Irijb  fulphureous  waters, 
to  have  had  the  fame  efFedl  on  raw  beef  and  mut¬ 
ton,  viz.  to  make  it  more  tender,  and  not  only 
fo,  but  at  the  fame  time  to  redden  it  as  the  mo¬ 
dern  Nitre  or  Saltpetre ;  but  the  double  effedl,  viz. 
of  rendering  it  both  more  tender  and  more  red 
is  alfo  common  to  the  artificial  alcali. 

3.  The  fait  of  Aken  waters  runs  into  cryjlals  re- 
fembling  thofe  of  Soda  or  Kelp^  and  hears  great  ana¬ 
logy  to  this  ufeful  ingredient  in  foap.^  glafs.,  i^c.  (a). 

Thus  it  appears  that  the  fait  obtained  from  the 
baths  of  Aken  is  a  compofition  of  the  native  or 
mineral  alcali  and  muriatic  fait,  as  in  the  Soda^  but 
with  a  greater  predominance  of  the  (h)  alcali ;  and 
here  it  agrees  to  the  Nitre  of  the  ancient  Egyp¬ 
tians^  which  was  fo  remarkable  for  imbibing  the 
moifture  of  the  air,  that  it  wa?  ufually  carried  in 
pitched  velTels  to  prevent  it’s  melting  (c) :  and  the 
like  compofition  is  alfo  obfervable  in  the  falts  ob¬ 
tained  from  many  waters  in  other  parts  of  the 
world,  particularly  in  the  following  waters  in 
land,  France  and  Ireland^  (and  undoubtedly  in  ma¬ 
ny  others)  viz.  thofe  of  the  baths  of  Bourbon^  and 
Mont  d'or^  and  in  the  following  fulphureous  Englijh 
and  Irijh  waters,  viz.  ^in-camel.^  Chadlington,  Sut' 
ton-bogy  Biltony  Wigglefworthy  Swadlingbar^  MechaUy 
AJhwoody  Derryleftery  Derryhencey  Killejher.^  and  Lu¬ 
can  near  DubUuy  all  or  mod  of  which  give  marks 
of  a  predominant  alcali  combined  with  a  little 
marine  fait ;  lb  that  we  are  now  enabled,  upon  a 
longer  feries  of  obfervation  and  experience  to  af¬ 
firm  that  the  mineral  Alcali  or  Nitre  of  the  anci¬ 
ents  is  a  frequent  ingredient  in  mineral  waters, 
efpecially  thofe  of  the  fulphureous  kind :  and  that 
this  fhould  be  ordinarily  combined  with  Sea-falt 

(a)  Eflay  on  Waters,  Part  III.  p.  108,  109.  (b)  Ibid.  109. 

(c)  Plin.  Nat.  Hift.lib.  xxxi.  cap.  x. 

agrees 
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agrees  Very  well  to  the  late  difcoveries  which  have 
been  made,  that  the  mineral  Alcali,  Natnim  or 
Nitre  of  the  ancients  is  no  other  than  the  bafis 
of  marine  fait,  unfaturated  by  it’s  proper  acid, 
with  which  when  it  is  faturated,  it  becomes  a  ge~ 
nuine  marine  fait. 

Our.  Author’s  obfervation  of  the  oeconomical  ufe 
of  Aken  waters  in  wajhing  and  fcoiiring,  wool^  woollen 
and  linen  clothes  in  them  (a)  fhews  their  fapdnaceous 
quality  like  that  of  the  Nitre  of  the  ancients  (b), 
an  efFedl  not  peculiar  to  the  waters  of  Akett^  but 
common  to  divers  other  mineral  waters  impreg¬ 
nated  with  the  like  fait,  and  is  one  notable  crite¬ 
rion  by  which  they  are  diflinguifhed  from  the  wa¬ 
ters  impregnated  with  the  calcarious  Nitre,  which 
have  a  contrary  effedl,  conflituting  a  hard  water 
not  dihbiving  foap,  whereas  the  mineral  Alcali 
when  pure,  mixes  equably  with  foap  ;  and  our  Au¬ 
thor’s  account  of  the  correfpondency  of  the  fait 
of  Aken  baths  to  the  Soda  in  it’s  fweetening^  (c) 
refolvent^  deterfive^  aperitive^  deobfiruent  and  diuretic 
qualities  is  agreeable  to  the  nature  of  the  impreg¬ 
nating  fait  and  to.  Galen  s  account  of  Nitre,  viz, 
Nitnim,,  fi  intra  (di)  corpus  fumatur,,  Jecat  et  extemiat 
hntos  crajjofq’^  fuccos  longe  patentius  quam  Sal. 

And  next,  as  to  the  analogy  which  the  Salt  of 
Aken  baths  bears  to  the  Nitre  of  the  ancients  in 
making  glafs,  this  alfo  has  been  found  to  be  not 
peculiar  to  it,  but  upon  pofitive  tryals  to  be  alfo 
the  cafe  of  the  falts  of  divers  other  waters  alike 
impregnated,  as  in  thofe  of  Bourbon^  Cliftonj  kVig^ 
glefworth  and  Sutton-hog. 

Thus  it  appears  that  the  fait  obtained  from  Aken 
baths  as  well  as  from  divers  other  waters  corref- 
ponds  in  the  moft  diftinguifhing  characters  to  the 

(a)  Eflay  on  Waters,  Part  Til.  p.  62.  (b)  Jerem.  2.  22. 

(f)  EITay  on  Waters,  Part  III.  p.  109.  (d)  Lib.  9.  de  fimp. 

med.  fac. 

mineral 
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mineral  Alcali  or  Nitre  of  the  ancients,  and  confe- 
quently  by  the  exprefs  conceflion  of  our  Author 
fuch  waters  may  be  denominated  Nitrous,  or  in 
modern  terms  Alcaline.  It  is  true  our  Author  en¬ 
deavours  to  effcablifh  an  Acid  in  the  Aken  and 
moft  other  waters,  not  without  fupport  f:*om  expe¬ 
riment  ;  however,  that  the  predominating  fait  in 
the  Aken  waters  in  their  natural  ftate  previous  to 
any  decompofition  of  it’s  parts  either  fpontaneous 
or  by  the  fire,  is  truly  of  the  alcaline  kind, 
appears  from  our  Author’s  own  detcription  of  the 
tafle  of  the  water,  viz.  that  it  is  faline.,  fomewhat 
hitter.,  and  lixivial  or  urinous.,  as  is  alib  the  fait  ob¬ 
tained  from  it,  and  to  this  agree  the  fcouring  qua¬ 
lity  of  the  water  itfelf  as  above  mentioned  ;  and 
therefore  the  Analyfis  of  this  wat,er  is  jult,  and 
fuch  as  exhibits  it’s  falts  in  their  natural  ftate. 

adly,  I  proceed  next  to  give  alfo  a  more  minute 
account  of  the  Nitrum  calcarium  of  Lifter,  being 
a  fait  wholly  diftind-  from  the  foregoing,  not  giv¬ 
ing  the  waters  it  impregnates  a  foft,  faponaceous 
quality  like  that,  but  the  contrary  in  thofe  com¬ 
monly  called  hard  waters,  and  is  the  native  fait 
impregnating  the  bitter  purging  waters,  even  ac¬ 
cording  to  our  Author  {a),  whofe  conflituent  parts 
we  are  become  better  acquainted  with  by  the  difi 
coveries  lately  made  of  the  conflituent  parts  of 
that  moft  ufeful  imitation  of  it  called  Epfom  Salt, 
being  altogether  fimilar  to  thofe  of  the  native  bit¬ 
ter  purging  fait,  both  confifling  of  a  terreflrial 
matter  refembling  the  Magnefia  combined  with 
the  vitriolic  acid,  and  both  agreeing  in  the  nau- 
feous  bitter  tafte  and  in  the  purging  quality. 

Now  the  waters  impregnated  with  this  fait  have 
been  alfo  generally  called  Nitrous  by  the  far  great¬ 
er  part  of  the  moderns  who  have  treated  of  mi¬ 
neral  waters,  particularly  Georgius  Agricola,  Baccius 

and 

(a)  EITay  on  Waters,  Part  I.  p.  93,  and  iz3. 
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and  by  Dr.  Shorty  who  has  obliged  the  world  with 
elegant  and  accurate  figures  of  varieties  of  falts 
of  this  denomination  in  his  firfi;  volume  on  mine¬ 
ral  waters :  and  Ltjier  pronounces  it  to  be  omnium 
falium  frequentijp.mim  :  and  there  are  apparent  vefi 
tiges  of  it  in  waters  in  all  parts  of  the  world  ; 
and  it  is  more  than  probable  with  me  that  many, 
or  rather  the  greater  part  of  the  waters  called  Ni¬ 
trous  by  the  ancients  were  impregnated  with, 
not  the  faponaceous  or  alcaline  fait  above  defcrib- 
ed,  but  chiefly  with  this  fait ;  for  thofe  faponace¬ 
ous  waters  wherein  the  Natron  predominated,  were 
but  rarely,  and  here  and  there  fcattered,  with  them 
as  w  ell  as  with  us,  v.  g,  befide  the  Aken  waters, 
the  two  following  are  recorded  as  rarities, 
the  Lacus  Afcanius  mentioned  by  Arijlotle  cited  in 
the  Notes  on  Pliny  as  being  fb  Nitrous  that  they 
cleanfed  and  took  fpots  out  of  clothes  by  being 
dipt  in  them,  and  another  in  Armenia  mentioned 
by  Agricola  having  the  fame  effedl ;  thefe  I  fay 
are  rarities  and  mentioned  as  fuch ;  on  the  con¬ 
trary,  the  bitter  purging  waters  appear  to  me  ^o 
have  been  frequent  with  them  as  they  are  with 
us,  not  only  becaufe  of  the  bitter  tafte  which  they 
conftantiy  afcribed  to  their  Nitre,  and  Pliny  where 
he  teaches  us  how  to  fweeten  bitter  waters  feems 
to  life  the  words  bitter  and  Nitrous  promifcuoufly, 
wz.  (a)  Nitrof£  aut  amara  aqtia  polenta  addita  mili-^ 
pjintur  ut  intra  duas  boras  bibi  pojfint^  but  alfb  be¬ 
caufe  of  the  purging  quality  common  to  their  Ni¬ 
trous  waters  and  to  the  Nitrurn  calcarium  and  the 
waters  therewith  impregnated  ;  and  moreover,  be¬ 
caufe  filch  waters  feem  plainly  to  be  mentioned 
both  by  Galen  and  Vitruvius  as  frequent  and  well 
known,  in  thefe  two  following  paffages :  Nonnulli 
iiju  {b)  aquarum  fponte  nafcentium  quibus  fulphuriSy 

[a]  Nar.  Hifl,  lib.  24.  c.  i.  De  fanit.  tuenda.  lih.  4.  c.  4. 
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mt  hkuminis  aut  Nitri  vis  inejt^  vere  vel  antwnno 
quotannis  foliti  excrementa  vacuare. 

Eft  aqua  frigid^  {a)  gems  Nitrofum^  uti  Pinna ^ 
Veftdna^  Cutiliis  aliifq\  locis  ftmilibus  quod  potionibus 
depurgat^  alvumq\  tranfeundo  ftrumarum  mimit  tu-^ 
mores. 

Thus  has  antiquity  given  a  fandion  to  the  word 
Nitrous  as  applied  to  the  bitter  purging  waters, 
being  impregnated  with  a  fait  altogether  diftindl 
from  that  of  the  fait  or  brine  fprings,  and  whofe 
compofition  we  are  of  late  become  much  better 
acquainted  with  by  the  labours  of  the  moderns  in 
their  various  experiments  on  the  artificial  Sal  cath- 
articum  amarum  beautifully  illuflrating  the  compo- 
fitidn  of  the  native  bitter  purging  fait  in  waters, 
the  conftituent  parts  being  found  to  be  the  fame 
in  both. 

Now  our  Author,  who  has  not  without  caufe 
cenllired  others  for  confounding  Sulphur  and  Bitu¬ 
men,  has  here  the  misfortune  of  having  flibjedled 
himfelf  to  a  like  cenliire  with  regard  to  Glauber's 
fait  and  the  fait  of  the  bitter  purging  waters,  which 
he  confounds  in  feveral  places  of  his  work,  (b)  parti¬ 
cularly  in  his  preface  to  the  fedtion  on  the  faline  wa¬ 
ters,  being  the  general  title  he  affixes  to  the  bitter 
purging  fprings  of  which  he  treats,  where,  giving 
an  account  of  the  general  compofition  of  the  mi¬ 
nerals  impregnating  thefe  waters,  he  fays,  that 
they  (c)  conjift  chiefly  of  the  vitriolic  acid  faturated 
^ith  difterent  earthy  matters^  chiefly  the  bafts  of  Sea- 
fait : 

But  more  exprefly  and  clearly  in  p.  316.  Part 
III.  where  treating  of  the  prifmatic  fait  in  Bath 
waters,  he  fays,  it  indeed  anfwers  the  charaBer  of 
Lifler’j  Nitrum  calcarium^  being  to  all  intents  and 

(a)  Vitruvius  apud  Authores  de  Balneis  (b)  EiTay  on  VVa- 
ten,  Part  I.  p.  93,  and  123.  (b)  Ibid,  Part  11,  p.  94. 
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purpofes  the  fame^  a  natural  bitter  purging  falt^  in 
all  ref  pen  s  agreeing  with  the  natural  vitriolate  prif’^ 
matic  falt^  or  with  the  artificial  bitter  purging  fait 
known  by  the  name  of  if  s  inventor  Glauber,  whofe 
compofition  is  an  union  of  the  vitriolic  acid  with  the 
mineral  alcali  or  bafis  of  Seafalt. 

Now  it  was  but  highly  reafonable  to  have  ex¬ 
pected  from  fo  accurate  a  Chemiil  as  our  Author, 
that  his  obfervations  and  experiments  fhould  relate 
to  the  real  Glauber'^  lalt,  which  he  has  here  de- 
(cribed  in  words  that  cannot  be  mifhaken  ;  yet, 
certain  it  is,  that  this  fait  does  not  in  all  refpeCts 
agree  to  the  calcarious  Nitre  of  Lifier^  nor  to  the 
natural  vitriolate  prifmatic  fait  in  purging  waters, 
but  differs  from  both  in  divers  important  pliseno- 
mena  exhibited  by  each,  upon  the  moft  accurate 
comparifon  :  for  i .  The  bafis  of  the  real  Glauber' ^ 
fait  is  a  mineral  alcali,  but  the  bafis  of  the  bitter 
purging  fait,  as  is  juflly  obferved  by  that  more 
accurate  Chemifl  kV.  Lewis^  is  a  terreftrial  matter 
anfwering  to  the  Magnefia^  as  is  evident  from 
hence,  that  the  folution  of  the  true  Glaubers  fait 
always  continues  clear  on  the  addition  of  an  al¬ 
cali,  whereas  the  folution  of  the  calcarious  Nitre 
and  the  folution  of  the  bitter  purging  fait  natural 
and  artificial  on  fuch  addition  always  exhibits  a 
large  white  terreftrial  precipitate,  even  as  in  the 
procefs  for  preparing  the  Magnefia  from  the  Sal 
catharticum  amarum.  2.  The  native  bitter  purging 
fait  in  waters,  the  Nitrum  calcarium^  and  the  artificial 
Epfom  fait,  are  found  to  curdle  milk,  whereas  the 
true  Glauber's  fait  being  ufed  in  the  fame  propor¬ 
tion,  did  not  produce  any  coagulum^  which  may 
fuggefl  the  reafbn  why  fbme  few  of  the  purging 
waters  either  do  not  curdle  milk  at  all,  or  in  a 
far  lefs  degree  than  others,  even  from  a  diverfity 
in  their  impregnating  .falts,  which,  in  fuch  few  as 
do  not  curdle  milk,  approach  nearer  to  the  true 


Sal  GJauheri^  the  Sal  Polychreji^  vltriolated  Tartar 
and  Sal  diureticus^  all  which  have  likewife  an  al- 
caline  bafis  and  are  found  to  have  no  effecft  in 
curdling  milk.  3.  A  third  variation  in  the  ap¬ 
pearances  exhibked  by  the  Sal  catharticum  amarum 
or  now  faldy  called  Glauber  &  Salt,  (and  fold  for 
fuch  in  our  fliops^  being  th6  artificial  Epfotn  fait  in 
larger  cryftals,)  from  thbfe  exhibited  by  the  true 
Glauber's  Salt,  is,  that  this  lafl,  upon  an  exadt 
comparifon,  was  found  to  have  a  far  lefs  effedl 
than  the  firfi,  in  improving  the  colour  of  Greens, 
producing  a  lefs  deep  and  lefs  lively  green  in  Cole- 
worts  and  Peafe  boiled  with  an  equal  quantity  of 
each,  than  the  Sal  catharticum  amarum  falfly  called 
Glauber's  fait  in  the  fhop,  and  that  impregnating 
our  hard  waters,  nay,  even  lefs  than  the  common 
foft  pipe  water  of  Dublin. 

Upon  the  whole,  it  appears  that  here  is,  not 
only  a  corifufion  of  words,  but  of  things,  whilft 
two  different  falts^  viz.  the  real  Glauber's  fait  and 
the  native  bitter  fait  in  purging  waters  are  repre- 
fented  to  be  the  fame. 

The  mineral  Alcali  then  is  not  the  Bafis  of  the 
Sal  catharticum  amarum  artificial-  or  natural,  biit  is 
the  proper  bafis  of  niarine  fait,  a  fait  altogether 
diflindt  from  the  other  both  in  the,  figure  of  it’s 
cryflals  and  in  it’s  qualities  arid  efFedts,  and  the 
waters  alfo  wherein  either  of  thefe  are  refpedtively 
predominant  muff  alfo  differ  accordingly,  tho’  our 
Author  has  not  thought  fit  to  give  any  account  of 
the  Salt  fprings  in  his  fedtion  of  faline  waters,  but 
only  of  thofe  wherein  the  Sal  catharticum  amarum- 
predominates,  particularly  thofe  of  Epfom  and  CheU 
tenljam.^  tho’  the  others  are  alfo  frequent  irl  moil 
parts  of  the  worlds  and  merited  a  diffindt  confi- 
deration.  It  is  true  thofe  falts  are  varioufly  mixed 
and  combined  in  different  waters ;  however,  as  it 
is  of  ufe  to  know  the  fimples  that  enter  into  a 
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compofitlon,  (b  it  is  to  be  acquainted  with  the  di- 
ftindl  nature  of  thefe  falts  (b  varioufly  combined 
in  waters ;  and  where  either  of  them  predomi* 
nates,  as  the  Sal  catharticum  amartm  evidently 
does  in  (bme,  and  the  marine  fait  in  others,  we 
have  no  other  way  of  judging  of  their  effcdls  a 
priori  than  by  confidering  thofe  of  the  refpe(^ive 
predominating  fait,  which  effedls,  as  they  are  very 
different,  and  do  not  feem  to  be  fb  much  attend¬ 
ed  to  as  they  ought,  I  fhall  fubjoin  a  few  hints 
tending  to  (hew  wherein  their  principal  difference 
conliffs  :  In  the  Sal  catkartlcum  amarum  the  Acid 
is  lefs  faturated,  or  more  difen gaged,  and  in  all 
experiments  difpofes  the  blood  to  fbme  degree  of 
infpiflation  :  it  is  cooling,  quenches  thirft,  is  adap¬ 
ted  to  a  hot  bilious  ftate  of  the  juices ;  it  is  a  more 
powerful  and  at  the  fame  time  a  more  gentle  purge 
than  marine  fait :  on  the  contrary  in  the  marine 
fait  the  Acid  is  more  (aturated,  and  the  mineral 
Alcali  rather  prevails,  hence  it  attenuates  and 
thins  the  blood,  heats  the  body,  excites  thrift,  is 
iifeful  where  a  greater  ftimulus,  irritation  and  heat 
are  wanted,  and  in  a  cold  lentor  of  the  juices , 
and  it  is  a  rougher  purge,  as  are  alfb  the  Brine 
fpHngs,  and  found  by  obfervation  to  be  injurious 
in  hedlics  and  confiimptive  cafes,  in  which  cafes 
the  other  waters  in  fmall  quantities  have  been  ob- 
ferved  to  be  ufed  with  good  fuccefs  {a). 

Confiftently  with  the  above  account  the  waters 
impregnated  with  the  different  falts  mentioned 
have  been  refpedively  diftinguifhed  into  the  Saline 
and  Nitrous  in  a  late  treatife  on  Mineral  waters, 
and  indeed  according  to  our  Author,  properly 
enough,  if  by  Nitre  be  meant  Lifter's  Nitrum  caU 
cariimi ;  but  he  alledges  without  the  leaft  referve, 
that  this  has  not  one  property  of  (J?)  the  Nitre  of  the 

(a)  Method,  fynops.  of  min.  Waters,  p.  72.  (b)  Eflayon 
Waters,  HI.  p.  316, 
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ancients  or  moderns ;  in  which  declaration  how  much 
prudence,  attention  to,  or  real  acquaintance  with 
the  Nitre  of  the  ancients  or  moderns  is  fliewn  I 
fhall  leave  to  the  confideration  of  the  reader :  in¬ 
deed  it  ha?  not  the  alcaline  quality  of  the  Natron^ 
nor  the  fulminating  one  of  Saltpetre,  but  at  the 
fame  time  that  it  is  undoubtedly  polTefled  of  feve- 
ral  diftinguifhing  qualities  of  both  the  ancient  and 
modern  Nitre  is  very  obvious :  for  i.  Did  not  the 
antients  conflantly  attribute  Bitternefs  to  their 
Nitre  ?  Hear  Galen^  “  Sapor  amarus  ex  Nitroji  pro- 
venit  intentione  (^)”  and  Amara  et  Nitrofa  craf- 
Jam  materiam  attenuant^  ficut  funt  Iris,  Amygdala 
amara^  Nitrum^  Orobus^  Lnpinus  {b)  ^c.  Now 
the  Nitrum  calcariim  and  the  waters  therewith 
impregnated  are  polleilM  of  this  quality  in  the 
moft  eminent  degree.  2.  Does  the  Natrum  found 
in  Afia  correlponding  to  the  Nitre  of  the  ancients  " 
give  a  fenfation  of  coldnefs  on  the  (c)  tongue  as 
Saltpetre  does  ?  The  prifmatic  fait  of  Bath  water 
which  anlwers  to  the  Nitrum  calcarium  (d)^  and 
the  Nitrum  calcarium  itfelf  is  remarkable  for  the 
cold  and  bitter  tafte.  3.  Was  the  ancient  Nitre 
remarkable  for  increafing  th&  greennefs.  of  Cale 
boiled  with  k  I  So  is  the  native  bitter  purging 

fait  in  waters.  4.  Is  the  modern  Nitre  called 

Saltpetre  remarkable  for  reddening  the  flefh  of 
beef  or  mutton  boiled  with  it  ?  The  efFe6l  of  the 
Sal  catharticum  amarum  natural  and  artificial  is  the 
fame  ;;  and  marine  fait  has  the  like  eftedk,  even 
from  ks  participation  of  the  Bittern  or  Sal  cathar¬ 
ticum  amarum^  from  which  mixture  Sea-falt  is  fel- 
doHi  entirely  free,  (e)  and^  our  hard  waters  have 
ihe  like  effeeff  on  greens  and  defli  from  the  fame 
principle.  4.  Had  tlte  Nitre  of  the  ancients  a 

{'aj  De  med:  fimpl.  fac  lib.  i.  cap.  36,  ('ij  De  Oculis. 
(r)  Hill’s  Hift.  of  foffils.  f^/J  EGky  on  wAtm,  Part  IIL  p.  31  5* 
td  See  Lewis’s  notes  on  Neuinaa. 


purging 


[  io8  3 

purging  quality  ?  The  waters  they  called  Nitrous 
were  eminent  for  it,  and  from  the  paffage  in  Ga¬ 
len  {a)  here  referred  to  compared  with  the  known 
efFedts  of  the  v/aters  of  Aix-la-Chapelle  and  Vichy 
impregnated  with  a  fait  like  the  Nitre  of  the  anr 
cients,  it  appears  that  they  knew  no  Nitre  but 
what  was  purgative  ;  for  which  quality  our  ,Nitrum 
calcarium  and  Sal  catharticiim  amarum  natural  and 
artificial  are  eminent ;  for  the  prifmatic  fait  or  calr 
carious  Nitre  impregnating  waters  in  but  a  very 
fmall  quantity  renders  them  powerfully  cathartic. 

So  much  may  {iiffice,  if  not  to  eftablifii  the  ap¬ 
plication  of  Nitrous  to  the  waters  impregnated 
with  the  tSVz/  catharticum  amarum.^.  at  leaft  to  apolo¬ 
gize  for  the  ufe  of  it  in  that  fenfe  until  a  better 
and  more  diflinguifhing  appellation  for  it  be  pro- 
pofed  ;  for  indeed  that  which  has  been  propofed 
by  (/)  our  Author,  who  would  have  it  called  the 
univerfal  Vitriolic^  ior  native  Vitriolate  fait,  feems 
liable  to  fome  exceptions :  had  Ite  called  it  Sal 
vitriolatiim  bafi  terreftri^  or  Sa:l  fekniticuSy  as  fome 
have  done,  I  might  not  have  quarrelled  with  him  j 
but  how  far  the  multiplying  a  variety  of  names, 
not  more  clearly  exprellive  of  the  nature  of  rhe 
thing  fignified  tends  to  the  improvement  of  icience, 
and  whether  or  no,  v/hereas  we  have  divers  mineral 
waters  flridlly  and  properly  called  Vitriolic,  yield¬ 
ing  a  true  Vitriol,  the  affixing  the  appellation  of 
Vitriolic  without  further  explanation  or  diftindfioii 
as  above  fpecifying  its  peculiar  bafis,  do  tend  to 
confound  it  with  real  Vitriol  found  in  other  waters, 
-I  fiiall  refer  to  the  determination  of  the  critics  in 
language  and  chymiflry  ;  only  (hall  beg  leave  to 
intimate,  that  in  the  opinion  of  another  Author 
and  as  good  a  judge  of  both,  ffich  falts  ought  not 
to  be  denominated  Vitriolic :  for  he,  fpeaking  of 

(a)  De  Sanit.  tuenda,  lib,  6.  C.  lo.  [h)  EfTay  on  Waters, 
firt..  II.  p.  ICO. 
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the  Fel  Vitri^  make«  the  foj lowing  remark  :  Fhe 
Fel  Vitri  arijing  to  the  fur frcf  of  the  glafs  made  with 
Flinty  altho*  no  vitriolic  is  found  to  participate 
largely  of  that  Acid^  and  to  be  nearly  fmilar  ic  that 
of  Sal  mirabile. 

And  now^  to  fum  up  the  refult  of  the  forego¬ 
ing  Obfervations :  i .  It  appears  that  there  are 
many  waters  befides  thofe  of  Aken  wherein  the 
mineral  alcali  or  Nitre  of  the  ancients  is  the  pre^. 
dominating  fait.  2.  There  is  a  greater  number, 
and  which  feem  to  be  diffufed  thro’  all  parts  of  the 
world,  being  the  bitter  purging  waters,  wherein 
a  fait  compounded  of  the  vitriolic  acid  and  a  ter-, 
^reftrial  matter,  or  in  other  terms  the  calcarious 
Nitre  of  Lifter  predominates,  tho’  rarely  without 
marine  fait.  3.  There  are  others  found  alfo  in 
moft  parts  of  the  world,  in  which  the  predomina¬ 
ting  fait  is  the  marine,  being  a  fait  compounded 
of  the  marine  acid  and  the  mineral  alcali,  tho* 

-  not  without  fome  mixture  of  the  foregoing  fak 
called  Nitre  by  Lifter  and  many  others.  4.  There 
is  another  clafs  of  waters  altogether  diflinct  from 
the  foregoing,  wherein  the  vitriolic  acid  predomi¬ 
nates  and  is  combined  with  a- metallic  bafe,  yield¬ 
ing  a  true  Vitriol  ferrugineous  or  cupreous,  but 
chiefly  the  firft,  and  thefe  undoubtedly  will  main¬ 
tain  their  right  to  the  title  of  Vitriolic. 

f 

Dublin y  •]thy  ^th  Mo.  1762. 
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TRACT  H. 


THE 

A  N  A  L  Y  S  IS 

O  F 

M  I  L  K, 

AND  THE  DIFFERENT 

SPECIES  THEREOF. 

/ 

I 

By  JOHN  RUTTY,  M  D. 


\ 
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THE 

PREFACE. 

WHOEVER  prefumes  to  publifh  any  thing 
as  of  importance  to  the  world,  ought  to 
be  acquainted  with  what  his  predeceflbrs  have  al¬ 
ready  done,  or  elfe  expedt  to  be  liable  to  be  treat¬ 
ed  as  one  that  has  contributed  to  increafe  the  now 
juftly  complained  of  plague  and  burden  of  fcience 
in  the  multitude  of  unneceflary  produdtions.  Ha¬ 
ving  therefore  had  recourfe  to  the  writings  of  the 
ancients  on  the  fubjedt  of  Milk,  I  do  acknowledge 
that  they,  being  well  acquainted  with  the  dietetic 
part  of  medicine,  were  not  ftrangers  to  the  dif¬ 
ferent  qualities  of  the  Milks  of  different  animals, 
as  which  of  them  had  moft  ferum  and  leaft  curd, 
et  contra,  and  accordingly,  which  of  them  was 
mofl  or  leaft  eafy  of  digeftion  and  diftribution, 
which  of  them  was  laxative,  and  which  conftipa- 
ted  the  belly  moft :  and  they  gave  the  Afs’s  Milk 
boiled  in  large  quantities,  as  to  twelve  pints  and 
more,  as  a  purge  void  of  acrimony,  altho’  to  what 
principle  this  was  owing  they  left  to  be  inveftiga- 
ted  by  the  induftry  of  the  moderns. 

The  following  lummary  account  of  the  virtues 
and  vices  of  Milk  from  Galen  and  Diofcorides  fliews 
what  diftind;  and  juft  conceptions  they  had  of  it 
and  its  Whey. 

Corpus  alit^  alvum  emollit :  thoracis  ac  pulmonis 
partihus  Lac  omne  utile :  omnibus  aimliatur  internis 

A 


extiJcefationlhus^  pf^efertim  faticium^  pulmonis^  inter 
neorum ^  veftca  et  remm^  eficax  contra  rojiones  exujiio- 
nefq\  ah  exitialibus  medic amenti s  fa5ias^  uti  a  cantha- 
ridibus  &c/’  to  which  j^tius  adds,  ‘‘  in  urina  dif- 

ficultate  et  acri  egeftione  Alvi - et  ad  acres  et  mor-’ 

duces  flux  tones  uti  lijjimtim .  *  * 

Capiti^  nfl  quis  ipfum  habeat  admodum  firmum 
non  accommodum^  ut  et  nec  hypochondriis  qu<^  levi  de  caufa 
inflantur  ;  necnon  eos  renes  offendit  qui  calculis  gene- 
randis  Junt  appojiti^  jecur  autem  offendit  his  qui  hoc 
afl'eBu  facile  prehendi  poffunt'^ 

“  Lac  omne  refpuendum  fpleneticis^  hepaticis^  com- 
itialibus^  vertiginofis^  nervorum  vitio  labor antibus^  fe- 
bricitahtibus  et  capite  dolentibus^  niji  quis  purgdti- 
onis  gratia  fchiflum  pr^sbeat the  Whey  being 'pre¬ 
ferred  to  Milk  in  fome  of  the  cafes  enumerated, 
and  particularly  for  the  purpofe  of  purging.  The 
moderns  alfo,  agree  in  exploding  Milk  in  cachexies  , 
and  obftrudlions  of  the  vifcera^  as  increafing  fuch 
diforders  by  the  c  raff  amentum^  but  give  Whey  the 
preference,  and  frequently  order  Milk  diluted  with 
mineral  waters,  as  on  the  contrary  in  very  emaci¬ 
ated  bodies.  Milk  is  preferred  to  Whey.  Herein 
however  the  moderns  feem  in  fome  fort  to  differ 
from  the  ancients,  vios,  in  recommending  it,  not 
only  in  the  Gout,  but  in  the  Stone  according  to 
Dolaus. 

Thefe  obfervations  refpedl  Milk  in  general ;  but 
it  is  necelTary  to  remark,  that  the  general  and  in- 
diforiminate  ordering  of  a  Milk  diet  without  regard, 
not  only  to  the  paflure  of  the  animal  and  feafon  of 
the  year,  but  more  efpecially  the  difference  of  the 
animal  from  which  it  has  been  taken,  mufl  be 
attended  with  very  uncertain  effedts ;  and  indeed 
the  Ancients  were  well  aware  of  the  importance 
of  attending  to  this  difference ;  giving  the  pre¬ 
ference  to  Women’s  milk  as  mofl  congruous  to 
'  our  nature,  and  next  to  the  Affe’s,  as  one  of  the 

thincll 
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thinnefl  (and  near  akin  to  the  Mare’s  milk,  and 
both  laxative)  and  mofl  eafy  of  digeflion  and  di- 
ftribiition. 

It  mufl  however  be  acknowledged  that  their 
accounts  of  different  Milks  are  not  free  from  con- 
fufion  and  uncertainty  ;  for  Pliny  {a)  pronounces 
the  Afle’s  milk  to  be  crajjijflmum^  contrary  to  Ga¬ 
len^  and  Galen  himfelf  repeatedly  afferts  as  a  well 
known  fadl,  that  Goat’s  milk  is  lefs  thick  and  lefs 
fat  than  Cow’s  milk,  and  ^tius  confirms  the  fame 
error,  and  Pliny  in  the  place  cited  fays,.  Buhulwn 
cafeo  fertilius  qiiam  Caprtnnm :  Whereas,  that  the 
reverfe  is  true  with  refpedl  to  the  Milks  of  thefe 
animals,  at  lead  in  this  country,  (as  well  as  in  Scot-‘ 
land  and  France^  as  far  as  appears  from  the  ob- 
fervations  yet  made  there)  will  abundantly  appear 
in  the  fequel ;  a  difference  undoubtedly  worthy 
the  attention  of  Phyficians,  as  one  of  thele  Milks 
has  been  known  to  be  ufed  with  fiicceis  where 
the  other  hath  failed,  for  reafons  obvious  enough 
in  the  fequel ;  and  \jhftxvMangeUis  in  his  colledions 
attributes  to  Cow’s  milk  a  iuperior  excellency  in 
corredling  the  acrimony  of  poifons,  I  apprehend  ’ 
this  praife  ought  rather  to  be  attributed  to  the  milk 
of  the  Goat  and  Sheep  : 

Nor  indeed  is  what  Hippocrates  himfelf  hath  faid 
concerning  Goat’s  milk  altogether  unexception- 
‘  able,  viz,  that  it  opens  the  belly  more  than  Cow’s 
milk ;  for  if  Galen  be  right  in  afierting  that  Milk 
conflipates  the  belly  more  in  proportion  as  it  con¬ 
tains  more  curd  and  lefs  ferum,  then  Hippocrates 
mufl  be  wrong  in  affirming  that  Goat’s  milk  moves 
the  belly  more  than  Cow’s  milk  (Z'),  or  at  lead 
this  will  not  hold  true  of  the  Goat’s  milk  of  this 
country,  as  having  much  more  curd,  and  not 
more,  but  rather  lefs  of  the  faline  principle,  as 
will  appear  in  the  fequel,  agreeably  to  what  Diof- 

corides 

Lib,  XI.  cap,  41.  (h)  Lib*  a,  de  Dista. 


[iv] 

cori^es  fays,  viz.  Alvum  minus  tentat  caprinuifiy* 
who  has  alfo  done  juflice  to  Sheep’s  milk  in  pro¬ 
nouncing  it  crajjum  et  pr^pingue^  and  therefore  the 
diftinguifhing  charadfer  which  Mangetus  from 
Avicen  has  left  us  of  it,  highly  merits  attention, 
•vix.  Ovillum  crajfius  Ciseteris  et  minus  ferofum^  et 
hinc  quoq\  in  renum  debilitate^  mi5lu  fanguinis^  diabete 
ovillum  pr^habetuTy  cui  in  confortando  renes  non  eft 
medicina  compart 

Now  in  order  to  remove  in  a  great  meafiire  the 
confufion  and  uncertainty  of  the  different  ac-. 
counts  of  the  feveral  Milks  above  mentioned  left 
us  by  venerable  antiquity,  and  as  an  efiay  towards, 
eflablifhing  with  a  greater  degree  of  precifion  the 
diflinguifhing  charadfers  of  each  Milk,  I  here  offe 
a  faithful  examination  of  the  feveral  Milks  in  ufe 
in  thefe  parts  of  the  world,  by  the  following  eafy 
procefles,  being  flich  as  offer  little  or  no  violence 
to  the  conftituent  parts,  and  confequently  free 
from  the  objedlion  juflly  made  to  the  common 
procefles  in  chymiflry,  as*  by  the  torture  of  the 
fire  entirely  changing  the  bodies  examined  frorn 
their  natural  flate. 

I  am  not  ignorant  that  Hoffmany  Ludovicus  Tefti 
mentioned  by  Falentiniy  and  Profefibr  Gaubius  at 
Ley  deny  have  made  confiderable  advances  towards 
giving  the  Analyfis  of  Milk,  and  even  of  the  dif¬ 
ferent  fpecies  thereof,  and  particularly  in  extradf- 
ing  what  they  have  called  Saccharum  labiiSy  but 
how  properly  fhall  be  hereafter  confidered  ^  and 
as  the  following  is  a  more  minute  examination  of 
this  and  the  other  parts  that  enter  into  the  compo- 
fition  of  the  heterogeneous  fluid  called  Milk,  frorn 
a  feries  of  Experiments  made  in  concert  on  the 
feveral  fpecies  thereof  in  the  neighbourhood  of 
DubUuy  it  is  here  humbly  offered  as  a  further  elu¬ 
cidation  and  more  explicit  account  of  this  matter. 

Neumans. 


[  V  ] 

Neuman^  account  of  Milk  lately  publifhed  is  far 
from  being  explicit  with  regard  to  its  Salt,  which 
he  examines  only  as  changed  by  the  fire,  whereas 
that  Salt  in  the  following  account  is  obtained  only 
by  a  mild  heat  and  fuch  as  produces  very  little 
change  in  it  from  its  native  ftate. 

The  following  account  of  Milk  and  its  different 
facies  was  drawn  up  long  before  the  publication 
of  Dr.  Toung's  inaugural  Diflertation  concerning 
Milk,  as  appears  by  the  dates  of  each,  That  gen¬ 
tleman  has  publifhed  divers  ufeful  truths  on  this 
fubjedt,  and  made  a  great  progrefs  towards  afcer^ 
taining  the  refpedlive  component  parts  of  the  fe- 
veral  forts  of  Milk  in  ufe,  and  from  him,  fince  the 
firfl  fair  tranfcript  of  my  Papers  I  have  adopted 
fome  hints  and  acknowledged  them ;  but  as  he  has 
'  left  fbme  things  untouched,  particularly  with  re¬ 
gard  to  the  different  qualities  of  the  Salts  obtain¬ 
ed  from  the  different  forts  of  Milk,  I  found  no 
caufe  to  fufpend  the  prefent  publication,  not  only , 
as  exhibiting  fbmethings  new  and  worthy  of  at¬ 
tention  in  practice,  but  by  reafon  of  fbme  variety 
in  "our  Experiments,  tho'  in  the  general  they  are 
found  nearly  to  correfpond  and  prove  a  reciprocal 
confirmation  of  the  truth  of  each  other,  and  for 
another  reafon  alfb,  that,  as  this  gentleman  has 
given  this  agreeable  fpecimen  of  his  abilities  to 
profecute  and  improve  this  fubjed,  he  may  be  inr 
cited  fb  to  do  according  to  his  declared  laudable 
-  intention. 


THE 
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T  HE 


ANALYSIS  of  MILK, 

/ 

Particularly  that  of  the 

WOMAN,  ASS,  MARE,  COW,  GOAT, 

AND  SHEER 


The  fenfible  qualities  of  thefe  feveral  forts 
of  Milk  are  thus  diftinguifhed : 

Woman’s  Milk  is  of  a  faccharine  (weetnefo,  fas 
fweeter  than  Cow’s  Milk.  •  , 

Aide’s  Milk  is  alfo  much  fweeter  than  Cow’s 
Milk,  but  not  fo  fweet  as  Woman’s  Milk. 

Mare’s  Milk  approaches  near  to  Afle’s ;  and 
Woman’s  Milk  in  the  faccharine  fweetnefs  is  much 
fweeter  than  Cow’s  or  Goat’s  Milk,  and  on  com¬ 
paring  them  looks  much  thinner.  ^ 

Goat’s  Milk  was  inferior  in  fweetnefs  to  either 
of  the  three  foregoing,  but  fenfibly  fweeter  than 
the  befl  Cow’s  Milk  I  could  procure  in  and  about 
Dublin^  and  alfb  more  white,  as  is  likewife  its 
cream  and  curd  than  thofe  of  the  Cow,  which 
have  a  cafl  of  yellow ;  and  it  yields  a  whiter  Whey, 
not  readily  becoming  clear,  as  tlie  Whey  from 
Cow’s  milk. 

Sheep’s  milk  is  of  a  rich,  oily  tafle,  and 
to  the  touch  of  the  tongue  feels  of  a  thick 
confiflence,  and  evidently  thicker  than  any  of  the 
above  Milks,  and  is  inferior  in  fweetnefs  to  Cow’s; 
milk. 

\ 


The 


,  _  C  4  ]  ,  V  _ ,  , 

The  (pecific  Gravity  of  thofe  feveral  Milks  was 
thus  determined  :  As  the  ball  of  the  Hydrometre 
rifes  above  the  furface  of  Milk,  it  is  requifite  that 
this  be  diluted : 

Wherefore  Cow*s  milk  and  Afle’s  milk  being 
equally  diluted,  vix.  with  three  parts  of  water  to 
two  of  milk,  the  Hydrometre  flood  in  the  firft  at 
I.  o,  in  the  fecond  at  o  I  and  confequently  the 
AlTe’s  milk  was  confiderably  heavier :  And  Mare's 
milk  and  the  befl  flrippings  of  Cow’s  milk  being 
equally  diluted,  the  Hydrometre  flood  in  the  firfl 
(as  in  the  Afle’s  in  the  former  experiment)  at 
o  T,  but  in  the  fecond  at  i.  o.  Goat’s  milk  and 
Sheep’s  milk  being  equally  diluted  and  compared 
to  Cow’s  milk^  appeared  to  be  confiderably  more 
heavy  than  Cow’s  milk.  The  Goat’s  milk  parti^ 
cularly  and  Cow’s  milk  equally  diluted  compared, 
the  Hydrometre  flood  in  the  firft  at  o  -f,  in  the 
.  lafl  at  o  t. 

Scholium, 

Afle’s  milk^  and  Mare’s  milkj  tho*  they  have 
far  lefs  cream  and  lefs  curd  than  Cow’s  milk,  yet 
are  as  much  heavier  than  Cow’s  rnilk  as  Goat’s 
milk  is,  and  why  ?  I  anfwer,  from  the  predomi¬ 
nance  and  larger  proportion  of  the  faline*  principle 
in  the  AflTe’s  and  Mare’s  milk,  which  gravitates 
more  than  the  Cream  or  Craflamentum  in  their 
diflblved  flate.  I  proceed  next  to  the  Analyfis  of 
Milk,  and  ifl,  The  Analyfis  without  fire. 

Of  the  Cream, 

Woman’s  milk 
AlTe’s  milk 
Mare’s  milk 
Goat’s  milk 
'  Sheep’s  milk 


C 

§0 


fcarce  one  third") 

(  of  what  Cow’s 
(  milk  did» 


not  above  half 
not  half  J 

three  times  as  much  as  Cow’s  milk. 


by  guefs  above  three  times  more  than 
Cow’s  milk,  viz,  about  two  ounces 
1  from  half  a  pint. 


N.  B, 


♦ 

N.  B.  Thefe  proportions  of  Creaifi  are  not  given 
as  invariable;  for  the  Milks  themfelves  differ, at 
different  times  from  divers  circumflances,  as  that 
which  is  firfi  from  that  which  is  laft  drawn  and 
called  Strippings,  from  the  feafon  of  the  year» 
pafhure,  and  different  flate  of  the  animal,  u  g, 
loon  after  it  has  brought  forth  it’s  young  it’s  re¬ 
markably  thinner  and  ftronger  in  the  faline  pria- 
ciple. 

Scholium. 

Cow’s  milk,  according  to  Mangetus^  is  prefer¬ 
able  to  other  milks  for  corredting  the  acrimony  of 
poifons  on  account  of  it’s  fuperior  Oilyhefs  :  Now 
this  holds  true  only  in  compariion  to  Woman’s^ 
Affe’s  and  Mare’s  rhilk  ;  for  the  Goat  and  Sheep’s 
milk  evidently  challenge  the  preference  in  this 
refpedt  to  Cow’s  riiilk. 


Womdn^s  milk 


Afle’s  milk 
Mare’s  milk 

Goat’s  milk 


Sheep’s  milk 


Of  the  Curd. 

C  very  little,  even  not  g-  of  what  Cow’s 
S  j  milk  did. 

'o  r  a  little  more  than  half  in  One  experi- 
<  ment,  and  not  fo  much  as  half  in  a  ad 
g  ^experiment  as  (a)  Cow’s  milk  did. 

(  nearly -I  of  what  Cow’s  milk  gave,  nor 
<u  y  7  was  it  eafily  coagulated. 

J  io  r  nearly  3  parts  to  2  of  what  the  pureffc 
o  \  Cow’s  milk  did,  in  another  trial  above 
"2  ^  <  double,  and  the  whey  was  whiter;  and 
^  w  /  both  the  whey  and  curd  of  a  ranker 
T3  (  fmell,  and  the  curd  tenacious. 

[  double  to  what  Cow's  milk  gave,  and 
’lo  «  )  in  another  experiment  more  than  dou- 
g  oj  j  ble,  and  Dr.  Young  obferves  the  curd 
^  L  to  be  more  firm  than  that  of  the  Cowi 


(a)  Neuman  makes  the  cUrd  of  AlTe’s  milk  to  be  much  lefs, 
evU,  but  \  of  that  of  the  Cow’s  milk,  and  moreover,  fays  that 
it  is  lefs  denfe  and  heavy  than  that  of  other  milks. 


B 


Scholium, 
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Scholium. 

What  Galen  repeatedly  afferts  of  Cow’s  milk 
compared  to  Goat’s  milk,  that  it  is  'pinguijfimum  et 
crajfiffimum^  is  quite  erroneous,  at  leail  with  re¬ 
gard  to  thofe  animals  in  this  country  and  in  Scot- 
land^  according  to  Dr.  Toiing\  experiment  on  the 
contents  of  both  thefe  milks,  and  particularly  on 
the  cafeous  parts  of  both  thefe  milks,  as  likewifc 
in  France  according  to  Helvetius.,  a  difference  un¬ 
doubtedly  worthy  of  attention  in  fome  circiim- 
ftances  of  tabid  patients,  Goat’s  milk  having  been 
found  to  fticceed  in  Ibme  of  thofe  cafes  when  Cow’s 
milk  has  failed,  as  Dr.  Baynard  obferves,  and 
the  realbn  for  the  difference  may  be  eafily  de¬ 
duced  from  a  comparifon  of  their  refpedfive  Ana- 
lyfis. 

2dly.  The  Analyfis  by  fire,  tho’  by  a  mild  de¬ 
gree  of  heat  not  much  altering  the  quality  of  the 
products. 

f  Oz.  i  fs,  Oz,  i.fs.  fcrup.  ii.  gr.  li. 
<  Oz.  i.  dr.  V.  gr.  xxxvi.  viz.  in 


Woman’s  milk 


Aile’s  milk 


Mare’s  milk 


I 


Cow’s  milk  in  the 
Country 

Cow’s  milk  in  Dublin 

— — ■  '  in  June 


in 


January 


-  Goat’s  milk 


Sheep’s  milk 


three  different  trials. 

ifs.  Oz.ii.  dr.vii.  gr.vi.  Oz.i. 
dr.  vi.  gr.  vi.,  Oz.  i.  dr.  yi.  gr. 
xxiv.  viz.  in  four  different  trials. 

Oz.ii.  dr.  vii.  gr.  xxviii.  Oz.  i.  dr. 
vii.  feru.  i.  Dr.  vi.  fcr.  ii.  gr.  vi. 
viz.  in  three  different  trials. 

Oz.  i.  dr.  iii.  fcrup.  i. 

Oz.i.  dr.  i. 

Oz.  i.  dr.  iii.  feru.  i. 

Oz.  i.  dr.  iv.  Oz.  i.  dr.  iv.  ferp.  ii. 
viz.  i  n  two  different  trials. 

Oz.  i.  dr.  V.  gr.  xxiv.  Oz.  i.  gr. 
xxxvi.  in  two  different  trials. 

Oz.ii.  dr.  vi.  gr.xviiiand  nearly  the 
fame  in  a  fecond  experiment,  and 
in  a  third  above  oz.  iii.  dr.  iv. 


Corollary, 
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Corollary, 

The  Sheep’s  milk  exhibited  on  evaporation  by 
far  the  greatefl  quantity  of  contents  of  all  the  fix, 
the  Mare’s  the  next ;  then  the  AlTe’s  and  Wo¬ 
man’s,  and  lafhly  the  Goat’s  and  Cow’s  milk, 
which  laft  gave  the  lead  quantity  of  all.  The 
greater  proportion  of  contents  in  Goat’s  than  in 
Cow’s  milk  is  confirmed  by  Dr.  Toung's  experi¬ 
ments  in  Scotland. 


The  ExtraB  of 
JVoman  s  milk 


was 


The  Comparifon  of  the  ExtraBs  of  the  feveral  Milks. 

White  yellowifh,  {a)  of  a  high 
faccharine  fweetnefs,  and  not  with¬ 
out  fome  faltnefs,  undluous,  viicid, 
I  inflammable  on  the  red  hot  iron, 
with  a  white  flame,  and  in  ano¬ 
ther  trial  partly  bluifh  and  partly 
purple,  without  notable  fetor,  and 
left  but  a  fmall  quantity  of  grey 
fait  allies. 

Yellowifli,  very  fweet,  oleagi¬ 
nous,  with  a  high  flavour  not  al¬ 
together  difagreeable :  it  moiflen- 
ed  a  little  in  the  air.  And  to  this 
agrees  Neumans  obfervation,  that 
I  Afle’s  milk  has  this  remarkable 
particularity,  that  it  yields  a  more 
fetid  frriell  in  the  fire  than  any 
other  (f). 


The  ExtraB  of 
AJfe's  milk 
was 


(a)  The  yellowilh  colour  of  thefe  Extracts  feems  to  be  ow¬ 
ing  to  fome  fmall  degree  of  empyreum,  wh’ch  if  it  were 
carefully  avoided  by  lelTening  the  heat  when  the  evaporation 
was  nearly  finiftied,  the  colour  would  be  nearly  white. 

(^)  It  is  an  important  remark  of  Dr.  that  the  rumina¬ 

ting  animals,  the  Cow,  Sheep  and  Goat  is  more  acefcent, 
and  participates  more  of  a  vegetable  nature  than  that  of  the 
[non-ruminants,  *z/tz.  Woman’s,  Affe’s  and  Mares]  for  which 
reafon  the  former  Milks  if  the  ftomach  can  bear  them,  are  to 
fee  preferred  wkere  there  is  a  tendency  to  pntrefadlion. 

grains 


The  EatraB  nf 
Mares  tnilk 
'was 


The  E>itra5l  of 
Cow^ s  milk 
'was^ 


The  Extras  of 
Goat" s  milk 
was^ 


The  Extract  of 
Sheep's,  milk 
*ipas, 
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Pale-yellowiili,  Tweet,  with  a 
flavour  like  that  of  Afle’s  milk, 
and  it  felt  granulated  under  the 
tongue,  like  honey  or  fugar,  (an 
evidence  of  its  faline  quality)  40 
grains  in  a  red  hot  crucible  burnt 
with  a  white,  then  blueand  purple 
flame,  emitting  a  fmell  like  an  old 
crufl  of  bread  burnt,  and  it  left  four 
grains  of  afhes  greyifli  and  of  a 
taflie  fomewhat  faline. 

White-yellowifh,  unduous,  of 
a  faltifli  tafte,  fweetifh  and  iub- 
acid,  far  lefs  Tweet  than  the  Ex- 
tradts  of  Woman’s,  Mare’s  and 
Afle’s  milk,  but  refembling  the 
tafte  of  a  farinaceous  matter  mix¬ 
ed  with  a  little  Tugar.  Jt  moiften- 
ed  a  little  in  the  air.  It  made  no 
ebullition  with  Oil  of  Vitriol. 
Rubbed  with  Solution  of  Mercu¬ 
ry  ftiblimate  corroTive  it  whitened 
a  little.  Half  a  dram  in  the  red  hot 
crucible,  emitted  a  white,  green 
and  blue  flame,  and  left  four  grains 
of  black,  fait  afhes. 

Yellow,  of  a  fweetifh  tafte  as 
of  (bmething  farinaceous  a  little 
fweetened,  far  fhort  of  the  fweet- 
nefs  of  the  Extracts  of  Woman’s 
and  Afle’s  milk,  as  alfb  far  lefs 
unduous.  It  burnt  with  a  white, 
then  purple  and  blue  flame.  A 
dram  burnt  left  four  grains  of  afhes 
grey  and  of  a  faltifh  tafte. 

Of  a  pale  yellow  when  obtain¬ 
ed  by  a  flow  Are,  and  of  a  tafte 
farinaceous  and  moderately  Tweet** 
ilh,  and  fubacid. 


OBSER. 
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OBSERVATIONS. 

I .  ^  W  ^  H  E  S  E  Extrads  of  the  feveral  Milks, 
X  being  obtained  by  a  fmall  degree  of 
heat,  give  the  refpedlive  native  tafles  of  the  feve- 
ral  milks,  being  their  Oil,  Salt  and  Curd  more 
clofely  approximated  by  the  avolation  of  the 
aqueous  parts ;  and  from  hence  appear  the  con-, 
gruous  qualities  of  thofe  three  Milks,  the  Wo¬ 
man’s,  Alle’s  and  Mare’s,  being  diftinguifhed  by 
their  peculiar  faccharine  fweetnefs,  whereas  the 
Extracts  of  the  Milks  of  the  Cow,  Goat  and  Sheep, 
fhew  either  a  Salt  fpecifically  different  from  that 
in  the  three  former,  or  at  leaft  the  fame  or  a  like 
fait  blended  with  a  large  proportion  of  a  milder 
fubfliance. 

2.  I  kept  thefe  Extracts  of  the  feveral  Milks  in 
gallypots  covered  only  with  paper  in  a  clofet  where 
there  had  been  no  fire,  for  feveral  months,  and 
fome  of  them  above  a  year,  and  they  continued 
fweet,  without  any  acquired  rancidity,  and  of  a 
grateful  tafte,  fb  far  that  my  Car,  (a  delicate, 
pampered  animal)  would  feed  greedily  on  them, 
and  once  devoured  the  fruit  of  mv  labours,  the 
Extradi:  of  Afle’s  milk ;  and  if  in  the  preparation, 
all  empyreum  has  been  carefully  avoided  by  ufing 
a  gentle  heat,  and  timely  taking  the  velfel  off  the 
fire,  thefe  Extrads  will  by  trituration  with  water, 
or  by  difiblving  in  water  over  the  fire  (as  a  dram 
of  the  Extrad  of  Cow’s  and  Afle’s  milk  will 
readily  do  in  an  ounce  or  two  of  water,  or  an 
ounce  in  a  pint)  yield  a  liquor  partly  yellowifh  and 
partly  white,  farinaceous,  and  of  a  fweet,  not  un¬ 
grateful  tafle,  like  the  refpedive  milks  from  which 
they  were  drawn,  viz.  in  the  firfl  of  a  rich,  plea- 
fant  tafle,  in  the  fecond  more  fweet:  I  will  not 
indeed  fay  altogether  of  fo  grateful  a  flavour  as 
the  original  milks,  nor  fb  fmoothly  mixed,  but 
tolerably  pleafant,  and  which  might  be  ufed  as  a 

fuc- 
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fuccedaneum  for  Milk  at  Sea,  analogous  to  the 
portable  Soups  made  from  infpiUated  Broths,  and 
perhaps  as  good  a  lubftitute  for  Milk  as  the  others 
are  for  Broth  ;  for  indeed  neither  do  the  gelati- 
‘nous  parts  of  Animals  nor  Milk  lofe  much  by  de- 
codlion,  except  the  aqueous  parts. 

Wherefore,  as  dtis  Age  has  diftinguifhed  itfelf 
by  excogitating  and  recommending  divers  methods 
and  medicines  highly  conducive  to  the  preferva- 
tion  of  our  Mariners  from  that  deftru6five  difeale 
the  Scurvy,  it  may  not  perhaps  be  unfeafonable 
to  propofe  fuch  a  preparation,  viz,  of  the  Extradt 
from  Milk  or  of  the  Salt  from  Whey  as  deferving 
a  place  in  the  fea-cheft,  in  order  that  being  kept 
in  a  dry  warm  place,  a  fuccedaneum  might  be 
fupplied  for  Milk  and  fweet  Whey,  which  per¬ 
haps  might  prove  of  great  ufe  at  Sea  to  fuch 
dfelicate,  morbid,  opulent  Valetudinarians  as  could 
bear  the  expence  of  it. 

I  fhall  next  procceed  to  the  confideration  of 
Whey,  being  the  lixivium  of  Milk,  or  the  Solu¬ 
tion  of  its  proper  Salt. 

Cow’s  Milk  Whey  diluted  with  an  equal  quan¬ 
tity  of  water  buoys  up  the  Hydrometre  as  high 
as  Milk  diluted  with  an  equal  quantity  of  water 
does,  and  why  ?  becaufe  the  Whey  being  a  fb- 
lution  of  the  meer  Salt  in  the  fame  volume  of  a 
watery  fluid  gravitates  more  than  the  Oil  and 
Curd  in  their  attenuated  ftate. 

Now  as  we  have  feen  that  the  different  Milks  ^ 
above  mentioned  differ  confiderably  in  their  pro- 
dudions  whether  by  fire  or  otherwife,  it  will  ap¬ 
pear  by  the  fequel  that  there  is  no  lefs  a  diver-^ 
fity  in  their  feveral  Wheys,  and  therefore  I  ap¬ 
prehend  the  following  minute  examination  of  thefe 
to  be  no  fuperfluous  labour. 

Dodor  Dyvernois^  who  lately  publifhed  a  Diff 
feration  on  the  Sugar  of  Milk,  was  at  a  great  deaf 

of 
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of  pains  'to  procure  this  Salt  by  Cryllailization ; 
but  I  doubt  the  fmall  quantity  obtained  in  that 
method  will  hardly  compenfate  for  the  tedioufnels 
of  the  procefs  ;  and  I  find  that  Whey  depurated 
by  repeated  deco6lions  and  defpumations  yields  by 
meer  evaporation  over  a  flow  fire  a  genuine,  pure 
and  white  Salt,  which  agrees  to  the  other  in  the 
feveral  appearances  thus  delcribed  by  that  Author, 
viz. 

It  is  dry,^  white^  of  a  fweet,^  agreeable  fmell  and 
fweet  tafte^  like  Sugar  or  Manna^  a  little  faltijh,^ 
melts  eajily  on  the  tongue,,  ferments  neither  with  acids 
nor  ale  all  s,,  burns  with  fmall  fparks  on  lighted  char¬ 
coal  ;  and  that  its  dofe  is  from  half  a  dram  to  two 
drams  twice  a  day,,  that  it  keeps  the  body  open,,  &c/' 

I.  The  firft  experiment  I  made  for  obtaining 
the  Salt  from  Woman's  milk,  viz.  by  diflblving 
the  Extradls  in  diftilled  water,  filtering  and  with 
great  difficulty  feparating  the  oily  matter  and  ex¬ 
haling  to  drynefs  a  fecond  time,  was  not  ib  fiic- 
celsful  as  the  fecond  method  to  be  fiibjoined  by 
repeated  boiling  and  feumming  the  Whey,  and 
then  evaporating  by  a  flow  fire ;  for  I  found  that 
the  repeated  evaporations  leflened  the  fweetnefs 
of  the  fait,  which  fait  thus  obtained  was  brown, 
Iweetifli,  fomewhat  vifcid,  and  imbibed  the  moi- 
fture  of  the  air.  It  did  not,  as  Sal  Ammoniac  and 
Salt  of  Urine,  excite  any  fmell  when  rubbed  with 
Salt  of  Tartar.  On  the  red  hot  iron  it  was  in¬ 
flammable,  and  for  the  mofl:  part  confumed,  but 
did  not  emit  a  foetid  fmell  like  burnt  horn  or 
other  animal  fubflances.  In  the  red  hot  crucible 
half  a  dram  emitted  a  white  and  purplifh  flame, 
and  left  tv/o  grains  of  grey,  faltifh  alhes,  which 
gave  a  ftrong  acid  fume  with  Oil  of  Vitriol : 

But  the  Salt  obtained  from  the  Whey  of  Wo¬ 
man's  milk  coagulated  by  rennet  and  exhaled  to 
drynefs,  was  white,  with  only  a  flight  call  of 

yellow  : 
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yellow  :  it  was  grariulated  like  honey,  of  a  fweetirtl 
flrongfmell,  of  a  fait  and  fweet  tafte,  tho’  far  lels 
fweet  than  the  Extradt: 

It  moiflened  a  little  in  the  air : 

On  the  red  hot  iron  it  melted  and  flamed,  and 
left  a  fmall  quantity  of  fait  afhes,  and  thus  burnt 
it  fmellt  like  a  cruft  of  bread  burnt. 

It  was  double  in  quantity  to  what^  the  fame  pro¬ 
portion  of  Whey  from  Cow’s  milk  yielded. 

I  took  two  drams,  two  fcrtiples  and  feven  grains 
of  it  diftblved  in  a  pint  and  half  of  water,  (to 
which  it  gave  the  colour  and  tafte  of' Whey)  but 
was  not  at  all  purged  by  it,  nor  was  any  fenfible 
effedl  produced  by  it  except  a  little  wind. 

2.  The  Salt  of  Afle’s  milk,  being  four  ftruples, 
from  five  ounces  of  the  Whey  depurated  by  re¬ 
peated  boiling  and  fcumming,  was  white,  a  little 
brown  at  the  edges,  granulated  under  the  tongue, 
of  a  Iweet  and  a  little  faltifti  tafte,  of  a  fomewhat 
high  flavour,  viftid. 

It  moiftened  in  the  air : 

Rubbed  with  Oil  of  Vitriol  it  eniitted  a  fume 
of  an  acid  fmell. 

Half  a  dram  burnt,  in  a  crucible  left  five  grains 
of  dufky  grey  fait  allies. 

The  Whey  of  Afle’s  milk  gave  abbve  treble 
the  quantity  of  Salt  that  the  fame  proportion  of 
the  Whey  of  Cow’s  milk  did,  and  according  to 
Dyvernois  fix  times  as  much :  however,  it  is  much 
more  loaded  with  Salt,  and  this  of  a  much  fwcetef 
quality  than  the  Salt  from  Cow’s  Whey. 

I  took  three  drams  of  this  Salt  diflblved  in  a 
pint  of  water  and  had  but  one  ftool  more  than 
ulual,  and  that  not  loofe. 

3.  From  the  Whey  of  Mare’s  milk  depurated 
as  above  I  obtained  two  drams,  two  fcruples  from 
half  a  pint  of  Milk,  of  white  Salt,  granulated  like 
honey,  of  a  mild,  fweet  fmell,  of  a  fweet  and 

faltifti 
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faltifh  talle,  much  fweeter  than  the  Salt  of  the 
Whey  of  Cow’s  or  Goat’s  milk. 

It  gave  near  treble  the  quantity  of  Salt  that 
the  Whey  of  Cow’s  milk  did,  though  in  another 
experiment  only  one  third  more ;  but  in  a  third 
experiment  more  than  treble. 

Rubbed  with  Oil  of  Vitriol  it  emitted  an  acid 
fmell. 

Half  a  dram  burnt  in  a  crucible  left  four  grains 
of  black,  fait  afhes. 

I  took  two  drams,  ten  grains  of  this  Salt  dilIbU 
ved  in  half  a  pint  of  Whey  without  any  purgative 
effect,  but  only  fome  flight  gripes  and  a  little 
wind,  fb  that  in  fuch  a  fmall  dole  it  appears  to  be 
only  eccoprotic,  tho*  in  a  larger  it  mull  undoubt¬ 
edly  prove  purgative. 

4.  From  the  Whey  of  Cow’s  milk  depurated 
as  above  and  flowly  exhaled,  1  got,  even  from 
milk  procured  from  the  country,  only  half  the 
proportion  of  Salt  to  what  Woman’s  milk  yielded, 
which  was  granulated,  and  of  the  confiftehce  of 
honey,  very  different  in  tafte  from  the  Salts-  of 
Woman’s,  Affe’s  and  Mare’s  milk,  being  falfifh 
and  fweetifh,  and  in  another  fpecimen  hibacid  ; 
and  indeed  it  feemed  to  be  more  remarkable  for 
faltnels  than  fweetnefs.  It  emitted  a  white  and 
purple  flame  in  the  red  hot  crucible,  and  half  a 
dram  left  five  grains  of  fait  aflies. 

I  took  an  ounce  of  this  Salt  diflblved  in  a  pint 
of  water,  and  was  not  purged  by  it. 

5.  The  Salt  of  Goat’s  Whey  compared  to  that 
from  Cow’s  Whey  was  as  108  of  the  firfl:  to  152: 
of  the  lafl:  from  the  fame  quantity  of  each,  (from 
whence  we  may  conclude  that  whatever  peculiar 
effedls  Goat’s  whey  may  have  is  by  no  means 
owing  to  any  greater  proportion  of  Salt  it  con¬ 
tains)  which  Salt,  like  that  of  the  Cow’s  Whey, 
falls  greatly  fhort  of  the  fweetnefs  of  that  of  the 
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Woman'S,^ Affe^s  and  Mares  Whey,  and  is  allb 
as  remarkable  for-  faltnefs  as  fweetnefs :  It  was 
of  a  white,  brownifh  colour,  granulated  like  ho¬ 
ney,  of  a  fmell  fomewhat  ftrong,  of  a  faltifh, 
fubacid  and  fweetifh  tafte,  fb  that  Goat’s  whey 
feems  to  be  not  lefs,  but  rather  more  acefcent  than 
Gow’s  Whey. 

The  fame  Salt  from  Goat’s  whey  flamed  on  the 
red  hot  iron,  and  fmelt  like  burnt  coffee. 

6.  The  whey  of  Sheep’s  milk  yielded  but  a  fmall 
quantity  of  Salt,  and  far  lefs,  even  than  Goat’s 
whey,  which  Salt  was  of  a  pale  yellowifh  colour, 
of  a  farinaceous  fweetifh,  faltifh,  and  fubacid  tafte, 
and  felt  granulated  under  the  tongue. 

Corollaries. 

I.  The  V/oman’s,  Afle’s  and  Mares  milk  have 
more  Salt,  but  lefs  Oil  and  Crallamentum ;  but 
the  Cow’s,  Goat’s  and  Sheep’s  milk  have  more 
Oil  and  Crallamentum,  and  far  lefs  Salt ;  and  of 
.the  three  lafl  the  Sheep’s  has  moll  Oil  and  Craffa- 
jnentum,  next  the  Goat’s,  the  Cow’s  leafl  of 
thefe.  three.  The  Curd  yof  the  Goat’s  milk  is 
moreover  obferved  to  be  of  a  more  coherent  na¬ 
ture  than  that  of  the  Cow’s,  from  whence  as  well 
as  the  greater  proportion  of  curd,  Goat’s  milk  is 
apt  to  coagulate  in  weak  fhtomachs  and  create 
anxiety,  even  in  fome  cafes  to  a  great  and  dange¬ 
rous  degree,  to  prevent  which  Sugar  and  Salt  are 
ordered  to  be  mixed  with  it,  an  inconvenience  to 
which  the  thinner  milks,  are  not  fo  liable,  particu¬ 
larly  the  Affe’s  milk,  as  Mtius  long  ago  obfer¬ 
ved,  who  alfo  obferves  the  Fililigo  alba  to  be  the 
confequence  of  a  long  continued  ufe  of  Sheep’s 
milk.  Hence  not  only  Afle’s  milk,  but  alfo  the 
Woman’s  and  Mare’s  are  to  be  preferred  where- 
“ever  a  milk  of  more  eafy  digeflion  and  diflribu- 
tion,  and  lefs  apt  to  create  obftrudtions  is  requir¬ 
ed,  and  where  there  is  a  tendency  to  fever,  a 
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weaknefs  of  flomach,  or  a  dilpofition  to  coagulate 
or  corrupt  milk,  as  alfo  where  fome  degree  of 
attenuation  or  opening  the  belly  is  wanted. 

On  the  other  hand,  the  three  other  milks  are 
more  ballamic,  and  to  be  preferred  where  (bme- 
thing  more  demulcent,  agglutinating,  incraffating 
and  conftipating  is  required,  in  which  qualities 
the  Goat’s  and  Sheep’s  milk  do  notably  exceed 
the  Cow’s,  which  in  thefe  refpe^ls  obtains  an  inter¬ 
mediate  place  between  the  two  lafl  mentioned 
and  the  three  thinner  milks  of  the  Woman,  Afs, 
and  Mare. 

From  the  above  Analyfis  alfb,  vix.  from  the 
predominancy  of  the  craffamentum  and  the  fmaller 
poroportion  of  the  faline  principle  in  Goat’s  milk 
corripared  to  Alle’s,  mofl  clearly  appears  the  reafon 
of  the  following  obfervations  of  Helvetms^  (a) 
viz.,  In  be^ic  fevers  attended  with  a  loofenefs^ 
as  alfo  in  all  long  and  obfinate  fluxes  Goaf  s  milk  is 
to  be  preferred  to  Ajje^ s^  and  is  particularly  proper  to 
rejlore  children  in  confumpfions,  as  vjell  as  other  ex¬ 
tremely  thin  and  emaciated  bodies.**  viz.  as  being 
more  nourifhing  and  lefs  Simulating,  though 
how  far  the  circumftance  of  it’s  being  harder 
of  digeftion  may  determine  it’s  ufefulnefs  in  par- 
-ticular  cafes  muft  be  left  to  obfervation. 

Cor,  2.  The  Salt  of  Woman’s,  Affe^s  and 
Mare’s  milk  is  diftinguifhed  from  that  of  the  Cow, 
Goat,  and  Sheep,  both  by  it’s  quantity  and  qua¬ 
lity,  as  being  not  only  in  a  far  greater  proportion 
in  any  given  quantity  of  milk,  but  in  quality 
much  more  fweet,  approaching  to  the  fv/eetr 
nels  of  Sugar  or  Manna,  v/hereas  the  Salts  of 
Cow’s,  Goat’s  and  Sheep’s  milk  are  envelopped 
with  fome  fofter  matter,  which  lelfons  the  Simula¬ 
ting  and  purgative  operation,  whence  in  the  above 
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tryals,  which  were  made  with  both,  lefs  than  half 
an  ounce  of  the  Salts  of  the  whey  of  the  three 
firfl  animals  aded  as  ftrongly  or  more  ftrongly 
as  an  eccoprotic  than  a  whole  ounce  of  the  Salt  of 
Cow's  whey. 

Cor,  3.  The  Salt  of  milk  is  a  mild,  oily  Salt, 
and  may  be  juflly  called  medium^  not  only  as 
being  neither  acid  nor  alcali,  but  as  occupyiug  a 
middle  flate  between  the  vegetable  and  animal 
Salts,  not  yielding  by  the  fire  that  fetor  which  all 
animal  fubilances  do,  but  rather  a  fmell  like  that 
of  a  farinaceous  ilibftance,  as  of  a  crufl  of  Bread 
or  Coffee  burnt,  and  not  fo  far  elaborated  by  the 
concodfive  powers  as  Salt  of  Urine,  from  which  it 
differs  fpecifically  in  not  difmining  a  volatile 
alcali  on  being  rubbed  with  Salt  of  tartar,  like 
that  -and  Sal  ammoniac  ;  nor  moreover  has  it  that 
degree  of  purgative  quality  which  Salt  of  Urine 
has,  being  much  milder  in  fenfible  qualities  and 
operation. 

Cor,  4.  The  Salt  of  all  the  Milks  refembles  the 
Sugar  of  the  Reed  in  the  oleaginous,  inflam.mable 
quantitity,  being  by  far  the  greateft  part  confumed 
in  the  fire  ;  but  there  is  this  notable  difference, 
that  the  Salt  from  Milk  always  leaves  a  fmall  pro¬ 
portion  of  fait  afhes,  whereas  that  from  the  Reed 
leaves  a  far  lefs  quantity  of  afhes,  and  thofe  not 
fait,  but  infipid. 

Cor.  5.  The  appellation  of  Sugar  of  Milk  is  by 
no  means  applicable  to  the  Salt  obtained  from 
Cow’s,  Goat’s  and  Sheep’s  milk.  There  is  indeed 
a  peculiar  faccharine  fweetnefs  in  the  Woman’s, 
Affe’s  and  Mare’s  milk,  as  alfo  in  the  feveral  Ex¬ 
tracts  obtained  from  them  ;  but  when  we  come 
to  feparate  the  faline  from  the  oily  parts  as  far  as 
we  are  able,  in  order  to  make  the  Salt,  this  lofes 
of  the  fweetnefs  and  manifefts  a  faltifii  taffe,  and 
therefore  I  apprehend  Ihouid  be  called  rather  Sal 
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la^is  than  Saccharum  laBis^  efpccially  when  we 
ipeak  of  Milk-  in  general. 

Cor.  6.  The  Sal  ladis  is  not  a  fimple  Salt,  but 
combined  with  a  pittance  of  marine  fait,  of  the 
prefence  whereof  I  looked  upon  the  following  ap-  - 
pearances  colledtively  confidered  to  amount  to  a 
demonftrative  proof,  vix.  the  faltifh  tafte  of  the 
Salts  of  every  one  of  the  above  Milks,  their  at- 
trading  the  moiflure  of  the  air,  their  emitting  an 
acid  fume  with  Oil  of  Vitriol,  as  did  alfo  their 
afhes,  and  their  fblution  turned  grumous  with  fo- 
lution  of  Silver  :  appearances  all  proper  to  marine 
fait,  fo  that,  as  Authors  have  difcovered  marine 
fait  in  the  bones,  blood  and  urine  of  animals,  we 
conclude  it  is  alfo  an  ingredient  in  Milk :  but  this 
matter  is  put  out  of  all  doubt  by  an  experiment 
of  Geoffroy  in  the  Memoirs  of  the  royal  Academy 
who  from  the  lixivium  of  the  caput  mortuum 
of  whey  left  upon  diftillatioh,  obtained  cubical 
cryftals  like  thofe  of  Sal  gem^  as  did  Dr.  7ho.  Toung 
of  Edinburgh  alfo  in  a  late  experiment  on  Whey  in- 
(pillated. 

Having  (b  far  defcribed  the  contents  of  the 
feveral  forts  of  Milks  and  their  Wheys,  I  fhall 
next  confider  the  pradical  ufes  of  the  laft,  unto 
which  the  Antients  were  alfo  far  from  being 
grangers,  as  being  milk  deprived  of  its  grofler 
parts,  and  as  fuch  far  better  adapted  to  the  pur- 
pofes  of  cleanfing  and  purging ;  and  accordingly 
they  ordered  Whey  in  divers  chronical  difeafes,  as 
we  do  mineral  Waters,  even  where  Milk  was  im¬ 
proper  and  forbidden,  as  appears  from  Diofcorides's 
account,  viz.  ‘‘  Serum  ladis  datur  quibus  fme  acri- 
monia  volimus  de]e6tionem  moliri.,  ut  melancholicis^ 
'comiiialihus.^  to  whom  the  fame  Author  exprefly 
brbids  Milk]  lepris^  elephanticis  et  erumpentibus  toto 
corpore  papulis  S'  Co  which  ^dd  particularly  Goat’s 
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Whey  in  Spleneticis  (a\  (to  whom  ,Diof cor  ides  ex¬ 
prefly  forbids  Milk)  and  that  of  Afle’s  milk,  in 
morhis  articularibus  (a),  and  my  ingenious  Corref- 
pondent  hereafter  named  remarks,  that  even  Afle’s 
and  Mare’s  milk  can  feldom  be  born  by  the  Aflh- 
matic  unlefs  diluted  with  Spa  or  other  water. 

The  account  given  us  by  Diofcorides  of  the  me¬ 
thod  in  which  Whey  was  taken,  being  very  fimi- 
lar  to  our  modern  ufe  of  mineral  waters,  is  worth 
attending  to,  viz.  Bibitur  beminis  per  intervalla 
fingulis  icfque  ad  quinas  (perhaps  live  of  our  pints  or 
Hippocrates  i6  hemin^e  {b)  of  Afle’s 
milk  as  a  purge)  ita  ut  intercedentibus  fpatiis  potan- 
jes  obambuknt.'^  Mangetus  mentions  {c)  it’s  being 
drank  medicinally  in  fpring  for  fifteen  days  or  a 
month  from  half  a  pint  to  a  pint  or  a  pint  and  half 
with  fiigar,  or  with  fiigar  of  rotes  ;  but  at  our  moun¬ 
tains  of  Mourne  the  much  larger  dofe  in  which 
it  is  given  comes  nearer  the  pradiice  of  the  An¬ 
cients.  Diofcorides  orders  it  to  be  made  with  vine¬ 
gar  and  honey,  but  the  before  named  Author 
prefers  that  made  with  Rennet  or  of  the  flower 
of  the  prickly  wild  Artichoke  to  the  Whey  pre¬ 
pared  with  Acids,  efpecially  in  perfons  fubjecS  to 
coughs  or  other  difbrders  of  the  breaft  threatening 
a  confumption.  There  is  alfo  another  method  of 
curdling  milk  perhaps  worth  mentioning  here,  as 
the  whey  fo  obtained  is  deemed  the  foftefl  and 
mildefl  of  all  others,  vi%.  by  beating  up  the  milk 
with  eggs,  adding  a  little  fugar  and  letting  it  over 
the  fire. 

N.  B,  The  following  account  of  Goat’s  Whey 
having  been  drawn  up  by  careful  obfervation  and 
attendance  to  fa61:s  in  cafes  which  fell  under  the 

(a)  ( a)  Beverovic.  Idea  Medicinse  Veil. 
y  Le  Clere  Hift.  de  la  Medicine. 

(c)  Eibliolhec.  pharm  med. 

Author’s 
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'  Author’s  own  notice  at  the  mountains  of  Mourne 
for  a  feries  of  years,  are  here  offered  as  an  im- 
prov-ement  upon  the  pra6tice  of  the  Ancients, 
both  with  rerpedt  to  a  more  minute  detail  of  the 
method  of  ufing  it,  and  particular  inflrudtions  for 
diredling  and  regulating  its  operation,  and  a  more 
clear  and  diflindl  difcovery  of  its  virtues  in  the 
cure  of  difeafes  where  it  has  either  not  been  ufed, 
or  the  time,  ftages  of  the  difeafe  or  other  circum- 
flances  wherein  it  ought  to  be  ufed,  have  not 
been  clearly  pointed  out :  and’  I  am  defired  to 
intimate,  in  behalf  of  the  Author,  that  if  the  Pub¬ 
lic  Oiall  deem  the  Hints  here  given  worthy  of 
notice,  he  may  poffibly  in  proceis  of  time  improve 
them  by  confiderable  additions,  fuch  as  experience 
may  furnifh. 

Dublin^  A,  D,  1758. 
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OBSERVATIONS 


On  the  uses  of 


G  O  A  T’s  WHEY. 


V/ 


By  JAMES  KENNEDY,  M.  D,' 


1 


SJ 
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S  IE  C  T  I  O  N  1. 

■  Of  the  PASTURE  and  FOOD  of  GOATS. 

IT  is  with  good  reafon  remarked  by  Goat-herds 
that  thofe  animals  do  not  preferve  their  health 
and  vigour  when  confined  to  low  foils  and  fitua- 
tions.  A  rocky  mountainous  foil  that  will  bear 
no  vegetable  except  Furze,  Brarnbles  and  fuch 
like,  is  the  only  one  that  agrees  with  them,  fa 
that  it  may  be  almofl  taken  for  granted  that  their 
milk  and  whey  will  not  anlwer  medicinal  purpofes 
fo  well  on  any  other,  not  only  from  their  natural 
food,  but  alfo  from  their  not  having  fuch  fpirits 
and  alacrity  \  and  moreover  it  is  faid  they  do  not 
live  half  fo  long  on  low  pallure  grounds  as  on 
mountains.  Such  foils  as  are  generally  chofen  for 
them,  are  obferved  to  produce  feveral  forts  of 
plants  not  very  common  elfewhere  on  which  Goats 
are  alledged  to  feed  plentifully.  This  however 
I  did  not  take  for  granted,  but  with  great  in- 
duftry,  for  many  years,  attended  them  at  their 
browfing  grounds,  to  make  remarks  and  I  ob¬ 
ferved  a  general  rule  with  them,  not  to  touch  an 
herbaceous  vegetable,  if  there  was  any  fort  ot 
tree,  fiirub  or  of  the  frutefeent  kind  to  be  had. 
Hence  it  is,  that  where  a  herd  of  them  has  fed 
fome  time,  every  plant  of  this  fort  is  ftript  ol 
leaves,  as  far  as  they  can  reach  :  It  would  re¬ 
quire  a  large  extent  of  flirubby  ground,  to  llipply 
them  with  leaves  for  a  whole  feafon  :  they  quickly 
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difpatch  every  fort  but  furze,  which  on  account  of 
its  prickles  and  the  quantity  to  be  had,  becomes 
inexhauflible  to  them,  and  indeed  makes  the 
greater  part  of  their  food,  in  fbme  places,  flich  as 
^Tullymore  in  this  country,  where  large  herds  are 
conflantly  hept. 

Honeyfuckles  they  learch  after  above  all  things ; 
next  for  bramble  leaves  and  what  others  they  can 
come  at.  St.  John’s  wort  they  devour  greedily  : 
Allium  Sylvejire^  pretty  common  there,  they  will 
feed  on,  but  not  eagerly. 

I  have  often  thought  that  the  fiiperior  medicinal 
efficacy  of  Goat’s  whey,  could  not  be  accounted 
for  folely  from  the  difference  in  their  food  from 
that  of  other  animals,  but  that  there  was  much  to 
be  allowed  for  the  confliitution  and  nature  of  the 
Goat.  I  have  many  times  compared  their  whey 
with  that  of  Cows,  where  their  food  muft  have 
been  precifely  the  fame,  and  always  found  it  re¬ 
markably  flronger  and  ranker. 


Section  II. 


Of  Go  A  T ’s  Wh  E  Y  m  general. 

SUE  of  Damafcus^  who  lived  about  the 


latter  end  of  the  fixth  century,  Teems  to  have 
had  a  pretty  accurate  notion  of  the  peculiar  efficacy 
of  Goat’s  whey  as  a  medicine,  in  faying  that  it 
attenuates,  opens  obftrudtions,  deterges  and  purges 
gently  ;  and  he  gives  a  brief  catalogue  of  its 
virtues,  but  which  is  not  complete  without  add¬ 
ing  its  nutritive  and  diuretic  qualities. 

The  only  method  of  making  it  at  the  mountains 
of  Moiirne  is  with  rennet. 

There  cannot  be  too  much  care  to  have  the 
whey  as  clear  as  poffible,  the  neglcdt  of  an  atten-. 


tion 


/ 


[  5  ] 

tion  to  which  circumrtance,  has  to  my  knowledge^ 
been  of  bad  confequence  in  feveral  cafes.  Let  it 
be  made  as  clear  as  you  will,  a  confiderable  quan¬ 
tity  of  curd  remains  blended  with  it ;  which  ap¬ 
pears  on  boiling  it  when  the  curd  called  the  crop- 
curd  riles  to  the  top  ;  and  whitifh  ill -made  M^hey 
v/ill  lye  heavy  on  moft  ftomachs,  produce  infla¬ 
tions,  and  not  pafs  freely  either  by  urine  or  ftool, 
but  by  proper  care  it  may  be  made  as  limpid 
as  any  other  whey. 

Whey  poUelfes  both  the  alterative  and  evacua¬ 
ting  qualities :  as  an  alterative  it  may  be  faid  to 
diluent,  attenuant,  refolvent,  demulcent  and  nu¬ 
trient.  It’s  evacuating  virtues  confifh  in  it’s  pro¬ 
moting  the  fenfible  evacuations  of  ftool,  urine  and 
fweat. 

It  has  an  undoubted  right  to  be  accounted  a 
diluent  of  the  firfl  rank,  having  the  advantage  of 
water  in  being  fofter,  fomewhat  faponaceous  and 
having  already  circulated  thro’  the  minute  veffels 
of  an  animal  body,  fb  that  it  will  probably  pene¬ 
trate  more  than  water,  and  more  effebtually  dil- 
fblve  noxious  falts  and  prepare  them  for  evacua¬ 
tion  by  their  proper  emundories  : 

.It’s  attenuant  and  refolvent  properties  may  bear 
feme  debate.  It  mufi:  be  owned  that  in  thefe  it 
vields  to  mineral  waters,  but'  when  we  confider 
its  ellential  fait  or  facchariirn^  blended  with  a  fine 
animal  oil,  and  that  it  abounds  with  the  juices 
of  plants  that  are  eminent  for  thefe  qualities,  we 
may  readily  acknowledge  that  it  has  a  right  to 
be  called  attenuant  and  refolvent  even  from  rea- 
fbning  a  priori :  Indeed  where  it  is  ufed  in  dif- 
orders  that  require  ablive  penetrating  medicines, 
the  ailiilance  of  fuch  will  be  very  expedient,  per¬ 
haps  necelTary,  chiefly  of  the  neutral  falts. 

Whey  becomes  a  noble  antidote  againfl  morbid 
acrimony  in  the  blood,  by  it’s  demulcent  quality: 

as 
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3s  a  diluent  and  demulcent  it  confpires  to  correcft 
all  forts  of  acrimony.  By  thefe  it  calms  the  ra¬ 
pid  motion  of  the  blood  in  hedlics,  allays  the 
parching  thrift  (b  grievous  to  fiich  fubjeds,  and  at 
the  fame  time  relaxes  the  general  fpafm  and  too 
brifk  vibration  of  our  fibres,  common  in  thefe 
diforders,  of  which  we  can’t  fail  to  have  a  lively 
idea  on  touching  the  hard,  tenfe,  fticky  pulfe  of 
filch.  But  Whey  fhines  forth  in  no  quality  more 
than  in  its  nutritive.  What  a  high  opinion  Vh'gil 
had  of  this  appears  by  his 

- - Acremqiie  A^olojjum 

Pafce  fero  pingui -  Geo.  3. 

In  phthifical  cafes,  when  the  blood  is  thin,  florid 
and  Iiighly  acrid,  the  hedic  fever  high,  a  rapid 
inarafmus  ufually  attends,  not  to  be  checked  per¬ 
haps  by  any  other  medicine,  feldom  indeed  by 
this.  Briftol  Water  may  dilute,  may  cool,  may 
evacuate  the  feptic  acrimony  by  the  kidneys,  but 
all  this  time  the  blood  continues  as  abfolutely  un¬ 
fit  for  repairing  the  great  wafte  made  by  the  pu¬ 
trid  fever,  as  before.  In  this  cafe  it  muft  yield 
the  precedence  to  Whey,  which  has  perhaps  all 
it’s  good  qualities,  it’s  gentle  aftringency  excepted, 
and  befides,  affords  the  only  food  which  the  (hat- 
rered  orgrans  of  disieftion  and  fanmiification  are 
capable  of  converLing  into  nourifhment.  It  feems 
indeed  to  be  the  only  thing  deferving  the  name 
of  cordial  and  reftorative  in  fuch  cafes ;  inferior 
to  nothing  except  human  Milk  fucked  out  of  the 
breaft.  Thefe  are  things  I  myfelf  have  a  lively 
fenfe  of  from  perfonal  experience,  having  been  in 
this  fitiiation,  and  retrieved  only  by  a  proper  courfe 
of  the  non-naturals,  but  chiefly  of  Goat’s  Whey, 
which  1  found  anfwer  every  intention  of  food  and 
medicine.  No  Epicure  ever  received  more  plea- 
Ijire  from  his  Ortolans  or  his  Turtle,  than  I  have 
many  times  received  fromi  a  draught  of  Goat’s 

Whey 
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Whey  upon  waking  in  a  morning,  after  a  high 
hedlic  paro^yfrh  and  profufe  fweat  thro’  the  whole 
night,  being  quite  parched  with  thirfl.  I  am  not 
yet  arrived  at  fuch  a  perfedt  flate  of  health,  but 
that  I  find  great  comfort  and  advantage  from  it, 
efpecially  at  the  Wliey  feafon. 


Section  III. 

Of  the  evacuant  properties  of  Whey, 

By  diluting,  attenuating,  refolving  obfirudtions 
and  fheathing  acrimoniousjid'aline  humours, 
impurities  of  the  blood  are  corredted  and  prepared 
for  evacuation,  which  is  promoted  in  a  mod:  eafy 
and  agreeable  manner  by  Whey.  The  principal 
outlet  which  nature  ules  to  throw  off  the  faline 
pecant  humours,  is  the  urinary  palTage.  There  is 
perhaps  no  mineral  water  which  promotes  the 
urinary  difeharge  more  effedtually  than  well  pre^ 
pared  Goat’s  Whey  properly  drank :  for  by  im¬ 
proper  management  it  will  be  prevented  from 
operating  duly  this  way.  Lying  long  in  bed  in 
the  morning  and  fleeping  after  drinking  it,  drink¬ 
ing  it  too  haftily,  and  in  too  great  quantity,  not 
iifing  propar  exercife  along  with  it,  and  in  fine, 
negledting  to  ule  proper  medicines  to  aflift,  are 
generally  the  reafons  of  it’s  failing  in  this  effedt. 
Indeed  if  it  purges  fpeedily  and  brilkly,  it  will  no 
doubt  have  a  lefs  diuretic  effedl ;  But  I  appre¬ 
hend  that  in  moft  cafes  in  which  it  is  recomended, 
the  confumptive  efpecially,  it  is  intended  that  it 
fiiauld  tend  moftly  this  way :  if  it  fails  of  it,  and 
does  not  prove  purgative  in  fbme  degree,  it  occa- 
fions  many  inconveniencies,  as  fullnefs  and  {well¬ 
ing  of  the  ftomach,  want  of  appetite,  anxiety  of 
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the  pfaecordia,  difficult  breathing,  flatulency,  low- 
nefs  of  fpirits,  heavinels,  drowfinef^  £s?r. 

On  the  contrary,  when  it  palTes  freely^  the  fpirits 
become  light,  free  and  tranquil :  it  invigorates 
when  wine  would  deprefs,  and  remarkably  quickens 
the  appetite,  as  is  well  known  to  mofl:  Whey- 
drinkers,  who  feldom  fail  to  have  a  keen  appetite 
for  breakfafl:,  after  duly  paffing  their  Whey. — I 
have  frequently  remarked  that  in  hypochondriac 
conflitutions  generally  inclined  to  habitual  coftive- 
nefs,  it  pufhed  very  briikly  by  urine,  rather  I  llif- 
pe(^ted,  too  much,  and  in  this  cafe  it  generally 
occafions  coftivenefs.  Lenient  purgatives  to  de¬ 
termine  it  the  other  way,  are  the  remedy  :  It  is 
ufuully  more  diuretic  to  lean  habits,  than  to  fuch  ’ 
as  incline  to  corpulency. 

If  on  trial  it  is  found  that  it  does  not  pals  freely, 
the  affiflance  of  diuretic  medicines  will  be  necef. 
fary ;  the  neutral  falts  feem  proper  to  anfwer  this 
end,  and  are  found  fo  from  experience  j  efpecially 
fuch  of  them  as  at  the  fame  time  loofeii  the  belly. 
Glaubef""^  fait,  Sal  poly cbrejl^  and  the  Sal  diureticus 
are  among  thefe :  the  latter  elpecially  I  have 
known  very  beneficial,  in  caufing  it  to  fit  very 
light  and  pafs  quickly.  Riding  out  on  horfeback 
generally  determines  it  to  the  kidneys.’ 

Tho’  the  diuretic  effedt  of  Whey  is  the  mofl 
neceflary  and  beneficial,  it  is  allb  neceflary  that 
it  fliould  operate  by  flool :  But  from  what  expe- 
'  rience  I  have  had,  it  feems  to  appear,  that  there 
are  not  many  conflitutions  it  will  have  this  efFed: 
on  without  affiflance :  on  the  contrary,  I  have 
known  mofl  perfbns  rendered  coflive  by  it. 

When  I  began  todiave  fbme  experience  of  its 
efleds  on  myfelf  and  others,  I  was  furprized  to 
find  an  opinion  generally  prevail,  that  purging  was 
its  mofl  ufcful  and  proper  effed:,  and  that  little 
benefit  was  to  be  expeded,  if  it  did  not  operate 
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brifldy  this  way,  either  naturally  or  by  art.  The 
opinion  of  an  old  Pradlitioner  here  feems  to  have 
been  the  occafion  of  it  at  firft,  near  40  years  ago. 
His  rule  was,  to  fwill  down  as  large  dofes  as  the 
ftomach  would  admit,  and  to  take  a  good  quantity 
of  that  draftic  purgative,  Buckthorn  fyrup  witli  it ; 
by  which  means  it  may  be  believed,  it  would  not 
be  lazy  in  making  it’s  way.  Five,  ten,  fifteen 
motions  a  day  were  common.  On  inquiry  I  found 
that  numbers  of  hedtic  perfons  had  been  hurried 
off  by  this  fcheme  :  the  cafe  is  now  alter’d  indeed ; 
perhapi^  I  may  have  contributed  to  bring  this  about 
by  declaiming  on  all  occafions  againft  it.  Much 
lefe  provocation  than  this  will  fuffice  to  bring  on 
that  dangerous  fymptom,  a  diarrhea  colliquativay 
to  which  all  hedtics  are  naturally  prone,  and 
whereof  feveral  inflances  have  been  known. 

-.And  not  only  this,  but  many  other  mifchlefs  fol¬ 
low  :  I  have  repeatedly  experienced,  that  appe¬ 
tite  and  digeflion  weak  enough  before,  became 
more  jmpaired even  the  Whey  itfe if  would  not 
'digefl :  the  chylopoietic  organs  w'ere  quite  relaxed 
and  enfeebled,  and  great  general  debility  and  tre¬ 
mors  were  brought  on,  flatulency  in  the  bowels, 
lownefs  of  fpirits,  ^c.  On  the  contrary,  one,  two, 
at  mofl:  three  eafy  motions  a  day  (el^ecially  if 
three  pints  had  procured  them,  without  purgative 
medicines)  had  all  the  contrary  eflfedls :  appetite 
and  digeflion  improved,  greater  freedom  of  fpirits, 
cheerful nefs,  lightnefs,  i^c. 

But  if  it  fails  to  have  this  efFedf,  means  muft 
be  ufed  to  aflift.  it.  Many  have  fuffered  meerly 
from  not  attending  to  this  ;  from  drinking  on  for 
feveral  days  together  and  quite  coftive  all  the 
time,  obftruiflions  of  the  abdominal  F^ifcera  are  a 
natural  confequence  :  I  knew  a  Jaundice  brought 
on  by  it. 
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Clmiher  Si  S?i\t  I  hav^  experienced  a  good  me- 
diciae  in  general,  to  one,  two  or  three  drams 
every  morning.  The  diuretic  fait  in  an  increafed 
dofe  promifes  to  be  a  very  good  medicine  here; 
befides  it- will  greatly  improve  the  attenuating  and 
refblvihg  properties  of  the  Whey,  and  render  it 
more  active  and  penetrating. 

Manna,  Rhubarb,  Sal  polychrefl,  Rufi  pills,  ^c. 
may-be  proper,  acc^ording  to  the-‘  difeafe  and  con- 
ftitution  :  But  the  beft  inethcd  Teems  to  be  to  turn 
the  Goats  into  a  PaRure  where  purgative  herbs 
abound,  or  gathering  them  for  the  Goats^  Thofe 
that  are  indigenous  here  are  chiefly  Linwn  cathar- 
tkum^  Ebidus  et  Sumbiieus.  The  firft  they  eat  rea- 
dily  and  is  pretty  common  ;  it’s  too  great  fharp^ 
nefs  is  'foftened  in  the  Whey.  It  is  frequently  the 
caufe  of  it’s  purging  more  than  ufual.  The  other 
tv/o  they  will  fometimes  crop,  but  moderately. 
The  Soldanella  grows  on  Dundrum  fhore.  Bennet 
in  liis  Theatrum  Tabidonim  propdfes  encouraging 
S\veat  in  confumptions,  particularly^  that  kind  of 
Tabes  which  he  treats  of,  under  certain  reftridlions. 
I  have  not  experienced  whether  his  fcheme  is  a 
good  one  in  any  cafe  but  my  own,  which  was  a 
Phthifis  from  weak,  lax  lungs,  attended  with  a 
inofl  copious  difcharge  of  vifcid  phlegm,  often  re- 
fembling  genuine  pus.  I  was  hedic  Tome  years, 
and  drank  whey  mofl  of  the  fummer  ;  during  the 
whole  time  I  had  moft  extraordinary  night  fweats, 
not  lefs  often  than  two,  or  three,  or  four  pounds 
a  night :  next  morning  I  drank  my  whey  and  in¬ 
stead  of  being  weak  and  feeble,  was  light  and 
eafy,  my  fpittle  came  freely  and  was  better  con¬ 
cocted  than  ufual,  juft  as  Bemiet  reprefents :  But 
what  was  moft  remarkable,  it  kept  off  the 
Plaemoptoe,  which  furely  came-  if  my  fweat  was 
interrupted. 


In 
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In  fuch  cafes,  and  perhaps  fome  others,  Whey 
may  be  ufed  to  good  piirpofe  as  a  fudorifk  ;  it 
miift  weaken  lefs  than  any  other. 


Section  IV. 

Of  the  Ufe  of  the  Non-naturah  during  a  Whey 

Courfe. 

Most  perrons  who  have  gone  thro’  this 
courfe  once  or  twice  have  experienced, 
tiat  this  is  by  no  means  to'  be  negledled,  but  a 
proper  choice  of  air,  good  chambers,  meat,  drink 
and  exercife  is  diligently  to  be  attended  to;  elfe 
fo  far  from  reaping  any  advantage  from  it,  their 
diforders  may  be  aggravated,  and  others,  fome- 
times  fatal  ones,  be  brought  on.  The  judicious 
Boerbaave^  I  have  been  told,  in  prefcribing  to  tlie 
confumptive,  never  omitted  mentioning  a  proper- 
diet,  and  that  they  fhould  take  particular  care  to 
lie  in  an  upper  chamber.  Such  a  rule  is  perhaps 
in  no  cafe  more  neceffary  than  here,  as  I  have 
often  feen  confirmed  by  experience.  The  re¬ 
peated  catching  of  colds  fo  incident  and  fatal  ^to 
confumptive  perfbns,  in  this  our  mofl  changeable 
climate,  and  the  night  tickling  coughs,  have  to 
my  knowledge  been  often  highly  aggravated  by 
lying  on  ground  floors. 

Tlie  principal  rule  as  to  meat  is,  to  avoid  all 
fuch  kinds  as  are  any  wife  flatulent,  vlfcid  or  acrid, 
to  chufe  fuch  as  are  light  and  rather  of  an  ant¬ 
acid  nature,  and  mofl  kinds  of  v/hite  flefh  meats ; 
and  thole  who  are  not  in  a  very  low  flate  may 
ufe  moderately  the  lighter  flat  lifli,  foal  and  floun¬ 
der  ;  of  the  teflaceous  tribe,  river  and  fea  crabs,^ 
efpecially  the  claws  of  the  latter. 

All  forts  of  garden  fluff,  a  few  excepted,  are 
well  known  to  difagree  with  whey  drinkers.  The 

never 
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never  failing  confcquence  of  eating  any  of  the 
green  fort  efpecially,  is,  to  generate  fuch  a  degree 
of  four  flatulency  as  diftends.  the  ftomach  and 
bowels  and  moll  effedlually  retards  the  paflage 
of  the  whey  either  by  urine  or  flool. 

I  have  tryed  experiments  with  them  on  myfelf 
and  found  this  the  confequence  :  befides,  I  have 
been  taken  with  fevere  gripings  and  dyfenteric 
flools.  Frefh  baked  bread,  has  in  a  lefs  degree 
the  like  effedlsu.  Celeri,  Afparagus  and  Artichokes 
I  have  found  pretty  inoffenfive.  The  rheumatic, 
gouty  and  fcorbutic  may  ufe  the  warm  al- 
calefoent  forts  to  advantage,  hot  Sail  ads.  Onion, 
Leek,  Radifh,  Garlick,  and  fuch  like.  Ripe  fruit 
and  acids  are  religioufly  to  be  avoided.  As  for 
drink,  fpecial  care  ought  to  be  taken  to  chufe 
right  good  water :  "This,  with  or  without  wirie, 
feems  the  only  proper  drink  with  meat,  as  all  malt 
liquors,  cyder  and  punch  are  very  improper.  I 
know  of  no  general  rule  as  to  the  fort  of  wine 
to  be  chofen  ;  Claret  in  general  is  mofl:  agreeable. 
Particular  cafes  admit  of  various  other  kinds,  of 
which  the  attending  Phyfician  muft  Judge.  It’s 
not  to  be  expected  that  too  free  a  ufe  of  Claret 
will  be  excluded  from  the  fociety  of  Whey-drinks 
ing  Gentlemen,  more  than  other  focieties :  too 
many  inftances  occur  of  Gentlemen  injuring  them^ 
felves  fenfibly,  fometimes  drinking  more  Claret 
after  dinner,  than  Whey  before  it,  and  fomerimes 
a  large  quantity  of  each.  They  tell  a  ftory  of  a 
Gentleman,  of  a  pretty  full  habit,  .who  after  lead¬ 
ing  this  fort  of  life  for  fome  weeks,  taking  fix  or 
feven  quarts  of  Whey  before  and  two  or  three 
of  Claret  after  a  hearty  dinner,  fell  down  apo- 
pledlic  on  rifing  from  table  after  one  of  thefe 
dofes.  A  more  effedlual  fcheme  to  create  a  high 
Plethora,  can  fcarce  be  devifed. 
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Whey-drinkers  foon  learn  the  neceflity  of  Ex- 
crcife ;  for  without  this  it  lies  heavy  on  the  fto- 
raach  and  occafions  remarkable  heavinefs,  indo¬ 
lence,  drowfmefs,  and  does  not  pafs  freely.  Walk¬ 
ing  about  before  breakfafl,  and  riding  after  it  is 
the  ufual  method,  in  a  whey-courfe,  as  well  as 
during  either  medicinal  courfes,  amufements  and 
having  the  mind  quite  degage^  is  a  material  cir- 
cumftance :  the  patients  are  generally  very  careful 
in  promoting  innocent  amuftments,  and  perhaps 
find  as  folid  pleafure  from  thofe  rural  ones  as  from 
the  gay  ones  of  the  town. 

I  have  frequently  known  the  cold  bath  ufed  with 
a  whey-courfe,  for  feminal  v/eaknelTes  mofily,  but 
with  indifferent  fuccefs,  as  it  very  often  occafion- 
ed  a  giddinefs.  I  much  fufpedt  it  is  not  a  fafe 
method  to  bath  and  drink  whey  at  the  fame  time, 
and  never  recommended  it. 

As  to  the  quantity  to  be  drank  daily,  different 
cafes  will  require  different  dofes.  In  general,  the 
quantity  prefer! bed  by  Diofeorides^  Aegineta  and 
others  of  the  Ancients,  anfwer  befl,  being  from 
one  to  three  or  four  pints.  Many  fiomachs  will 
not  bear  above  one,  and  even  that  prove  emetic, 
till  they  are  by  degrees  habituated  to  it.  Large 
quantities  feem  to  do  harm  in  mofl  cafes.  It  ought 
in  general  to  be  drank  near  blood-warm. 

The  time  of  beginning  to  drink  it  varies  ac¬ 
cording  to  the  earlinefs  or  latenefs  of  the  feafon. 
About  the  the  middle  of  May  N.  S.  is  the  ufual 
time  of  beginning  it  :  about  the  loth  of  July  the 
Milk  becomes  thick  of  courfe,  the  Whey  can’t  be 
got  clear,  and  contracts  fuch  a  rank  tafle,  that  few 
are  able  to  ufe  it  longer. 
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Section  V. 


Difeafes  which  drinking  Goat’j  Whey  may  he- 

proper  for, 

Diseases  of  the  lungs,  coughs  and  con- 
(iimptions,  whether  under  the  appellation  of 
phthifis,  tabes  or  atrophia,  are  thofe  to  which,  ac¬ 
cording  to  the  commonly  received  opinions,  whey 
drinking  hath  not  without  reafon  been  chiefly  ap¬ 
propriated  :  not  but  there  are  many  others^  which 
repeated  experience  has  vouched  it  good  for. 

If  it  is  confider’d  that  Whey  is  a  half  anima- 
lized  liquor,  (tho’  flill  partaking  of  the  vegetable 
nature)  and  highly  nourifhing,  as  well  as  balfamic 
and  demulcent,  one  can  fcarce  withoid  his  aflent 
that  it  promifes  being  fpecifically  proper  in  all  forts 
of  decays,  particularly  where  the  lungs,  the  oHicina 
fanguificationis^  are  injured  and  incapable  of  duly 
perfefting  the  chyle. 

What  liquor  can  we  fuppofe  more  proper  to  re¬ 
pair  the  loft  nutritive  quality  of  the  blood,  fpeci¬ 
fically  to  correCl  the  highly  feptic  acrimony  of  ab- 
fbrbed  purulent  fanies  and  to  repair  the  wafted 
fubftance  of  the  lungs  ?  Whether  a  Phthifis  is  from 
a  preceding  inflammation,  ending  in  fuppuration, 
not  improperly  denominated  an  .acute  one  :  whe¬ 
ther  from  little  abfcefles  of  the  tracheal  glands, 
or  from  a  gleetynefs  of  the  glands,  or  the  Phthifis 
only  threatens  by  an  H^moptoe  appearing,  either  of 
florid,  fait,  arterial  blood  or  dark  coloured,  clot¬ 
ted  infipid  blood :  In  Ihiort,  v/ether  the  Phthifis 
is  acute  or  chronical,  from  a  predifpofition  in  the 
habit,  or  brought  on  by  hard  living  or  external 
accidents,  long  experience  has  now  taught  us  that 
Whey-drinking  is  the  fheet  anchor,  but  efpecially 
in  the  acute  or  galloping  fort.  I  have  knov/n 
cafes  indeed,  where  experience  gave  the  prefe¬ 
rence 
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rence  to  AITe’s  milk  with  Pouhon  or  Briflol  water^ 
in  chronical  Phthifes.  In  moft  of  fuch  as  I  have 
been  concerned  in,  I  have  advifed  that  courfe  af¬ 
ter  the  Whey  courfe  was  over,  to  excellent  pur- 
pofe.  The  acute  kind  won’t  eafily  admit  it,  ef- 
pecially  the  ufe  of  the  Spa  Water. 

However  in  all  kinds,  where  there  is  a  difpo- 
fition  to  fpit  blood,  the  firft  days  of  Whey-drinking 
are  apt  to  renew  the  Haemmorhage,  which  pre¬ 
vious  bleeding  ought  to  guard  againft,  if  the 
Patient’s  ftrength  will  poffibly  bear  it.  It  always 
arleded  myfelf  in  this  manner. 

As  to  decays  in  general,  it  muft  be  owned, 
that  where  there  is  an  hereditary  difpofition,  or 
even  a  perfonal  tendency  from  infancy,  they  Ihem 
to  be  beyond  the  reach  of  art,  unlefs  change  of 
climate  may  make  an  impreflion.  In  fiich  cafes 
I  have  known  the  Whey  drinking  prolong  life, 
but  not  cure :  but  where  winter  colds,  pleuritic 
difbrders,  errors  in  the  non-naturals  or  external 
injuries,  have  carried  the  patient  even  as  far  as  a 
hedlic,  filch  often  return  from  it  reftored  to  per- 
fedl  health  and  flrength:  I  have  known  many 
fuch  cafes. 

But  in  every  fuppofable  cafe,  it’s  ufe  is  very 
precarious,  nay  injurious,  after  the  Diarhcea  colli- 
quativa  lias  once  appeared.  I  have  always  obfer- 
ved  that  it  had  no  other  effecl  then,  but  by  in- 
creafing  this  fymptom  to  fhorten  life.  Many  fuch 
have  been  hurried  off,,  without  being  able  to  tra¬ 
vel  home.  I  knew  and  was  frequently  concerned 
in,  a  good  family,  hereditarily  fubje6l  to  a  Ibrt 
of  Tabes,  fuch  as  we  are  told  is  endemial  in 
feveral  fenny  counties  in  England^  but  not  com- 
mon  here,  who  were  all  plentifully  and  carefully 
fupplied  with  Goat’s  Whey  every  year,  almoft 
from  the  cradle,  yet  7  or  8  Children  died  of  it 
about  theage  of  puberty:  only  one  was  laved,  whole 
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health  I  had  the  direction  of  for  many  years,  and 
is  now  a  man.  He  had  a  real  Gonorhcca  non-virii- 
lenta  or  natural  gleet,  (never  I’m  afRired  hav¬ 
ing  lain  with  a  woman,)  debility  in  his  back 
and  was  hectic,  fo  that  the  difbrder  might  per¬ 
haps  be  juftly  called  a  Tabes  Dorfalis.  He  took 
Rhubarb  and  Styptic  tindlure  with  the  Whey, 
and  after  it,  drank  Alle’s  or  Mare’s  milk  with 
Lime-water  the  reft  of  the  year. 

In  hedlics  from  ulcers  after  wounds  or  other  ' 
external  injuries  I  have  known  Whey  to  eftecft  ve¬ 
ry  fpeedy  recoveries.  .  If  ulcers  in  any  of  the 
abdominal  Viftera  are  the  caufe  of  a  Phthijis^ 
there  is  no  doubt  of  its  being  proper.  I  had  oc- 
cafion  to  fee  very  good  effects  from  it  in  a 
cafe  of  very  high  hedic  from  an  ulcer  fome- 
where  about  the  head  of  the  intejiinum  redurriy 
which  difcharged  itfelf  into  it,  and  yet  could  not 
I  apprehend  be  properly  termed  a  Fijiula, 

I  have  not  had  an  opportunity  of  experiencing 
it’s  efFedls  in  ulcers  of  the  kidneys  or  blad¬ 
der. 

There  are  every  fealbn  cafes  of  ftubborn 
gleets  in  perfons  whofe  conftitutions  are  fhatter’d 
with  venereal  diforders  and  mercurial  courfes, 
and  often  attended  with  hectical  fymptoms  who 
refort  hither  to  be  refitted,  frequently  Vjfith  very 
good  fucceis,  v/here  they  will  fubmit  to  the 
rules  of  temperance  and  fobriety,  but  it  may- 
eafily  be  conceived  that  many  fucli  perfons  can’t' 
bring  themfelves  to  fubmit  to  thefe  conditions. 

In  the  diabetes.  Dr.  Mead's  Serum  Aluminofum 
be  admitted  a  good  medicine ;  it  might  per¬ 
haps  be  very  advantageoufly  made  of  Goat’s 
milk. 

Whether  it  would  prove  a  remedy  in  that  fort 
of  Scurvy,  which  Lynd  calls  the  true  Scurvy, 

I  know  not,  but  have  had  frequent  opportunities 

of 
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of  feeing  it’s  effects  bnithefe  eruptions  on  the  fl^in 
commonly  called  fcurvies  (in  which  cafe  alfo  the 
ancients  particularly  mention  it’s  ufe)  where  it 
feldom  fails  of  being  very  ferviceable,  efpecially 
if  the  antifcorbutic  Juices  are  ufed  at  the  fame 
time  in  fuch  quantity  as  to  keep  the  belly  folu- 
ble. 

I  have'  a  patient  who  has  drank  it  in  this  man¬ 
ner  thefe  many  years,  to  ftave  off  an  atrophy, 
apparently  from  a  fcorbutic  caufe  with  great  fuc- 
cefe.  Several  perfbns  who  have  drank  it  allert 
it’s  great  efficacy  in  fixing  the  irregular  gout,  and 
that  it  is  of  equal  efficacy  with  the  Bath  waters 
in  that  cafe.  There  may  be  many  other  cafes 
in  which  it  may  be  proper,  when  difeafes 
are  actually  come  on  or  well  advanced,  but 
'venientie  occurrit  morbo  feems  in  no  cafe 
more  applicable.  Diaeteric  regimen  is  no  doubt 
among  the  chief  inflruments  of  prefervation  from 
difeafes.  Whey  is  a  diaeletic  medicine,  and 
though  it  will  often  cure  in  a  very  agreeable 
manner  when  the  difeafe  is  far  advanced,  yet  it 
will  probably  operate  with  much  greater  cer¬ 
tainly,  if  ufed  in  a  prefervative  way,  to  redify 
the  natural  or  acquired  bad  difpofition  of  the  blood 
and  juices.  It  does  not  require  an  extraordinary 
degree  of  fagacity  to  forefee  a  tendency  to  con- 
flimptions.  The  make  of  the  thorax,  the  com¬ 
plexion,  too  great  fprightlinefs,  the  hereditary 
difpofition,  but  above  all,  young  perfbns  advan¬ 
cing  too  fall  in  their  height ;  thefe  fliould  give  the 
alarm  and  indicate,  that  unlefs  the  blood  is  kept 
pure,  fweet,  free  from  acrimony  and  a  'plethora 
avoided,  an  Hamoptoe  will  probably  come  on,  efpe¬ 
cially  in  females  about  fourteen.  Goat’s  whey  in 
fuch  circumftances,  ufed  every  year,  has  not  per¬ 
haps  it’s  equal :  This  I  have  feen  frequently 
confirmed  by  experience.  I  have  a  patient  Jufl 

C  now 
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now  June  1757,  drinking  it,  a  young  Lady  of  a 
thin  habit,  who  had  feveral  attacks  laft  winter  of 
a  tickling  cough  and  pungent  pain  in  the  fide, 
which  came  and  went,  but  in  May  fhe  had  a  re¬ 
turn,  attended  with  hedic  Vigors,  heats  and  night 
fweats,  of  all  which  fhe  is  perfedly  relieved  by 
three  weeks  drinking.  It  had  befides  an  efFed 
on  her,  not  uncommon,  reftoring  the  fupprelfed 
Menfes,  as  hath  been  frequenly  obferved  in  Hec¬ 
tics,  no  doubt  by  it’s  analeptic,  reflorative  virtue, 
an  effed  which  perhaps  fcarce  any  other  medicine 
will  produce,  Ahe’s  milk  alone  excepted,  no  not 
even  the  mod  (iibtile  of  the  Chalybeat  waters, 
which  ‘  tho’  blended  with  Milk,  generally  in- 
creafe  the  heat  and  tenfion  of  the  pulfe,  as  1  clear¬ 
ly  faw  in  a  very  delicate  cafe  laft  winter. 

I  have  indeed  known  the  Menfes  reftored  by 
it  in  conflimptions,  after  a  long  fuppreflion,  and 
yet  the  diforder  prove  fatal,  but  more  tedi¬ 
ous. 


Section  VI. 


Of  the  Inconveniencies  of  TVhey- drinking. 
HAT  Goat’s  Whey  is  a  pleafant  and  mofl 


ufeful  medicine,  cannot  be  denied,  yet  like 


all  others  it  has  it  s  inconveniencies.  Many  of 
thefe,  it  mufl  be  owned,  proceed  from  improper 
management;  for  it’s  very  name,  to  the  unexpe¬ 
rienced,  Teems  to  fpeak  it  a  fimple  familiar  medi¬ 
cine  that  may  be  ufed  in  any  cafe  and  without  be¬ 
ing  confined  to  any  rules:  The  contrary  where¬ 
of  has  been  experienced  by  many  to  their  coll, 
nay  is  ever  year  experienced  :  tho’  it  is  drank 
regularly,  I  have  obferved  it  injurious  to  three 
forts  of  conllitutions  or  habits,  i.  To  fuch  as  had 
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weak  nerves.  2.  To  fuch  as  had  a  thin  pale 
watery  blood,  or  were  leiicophlegmatic. ,  3.  To 
the  fanguine,  corpulent  and  plethoric.  4.  To 
many  who  have  original  weak  nerves,  are  habit- 
tually  affeded  with  tremors,  debility,  fpafms  and 
cramps,  colics,  hyfterics,  nervous  head-achs,  gid- 
cjynefs,  What  experience  I  have  had  de¬ 

clares,  that  Whey-drinking  has  difagreed  with 
fuch,  by  renewing  or  increafing  thofe  com¬ 
plaints.  I  have  feen  where  thefe  were  complicated 
with  chronical  Phthifes^  that  whilft  the  fymptoms 
of  the  Phthijii  decreafed,  during  the  Whey-courfe, 
great  complaints  attended  of  low-fpirits,  chilly- 
nefs,  indolence,  drowfinefs,  E^c.  A  very  common 
effetf  of  Goat’s  whey  is,  to,  occafion  drowfinefs ; 
efpecially  in  the  morning.  Lying  a  bed  after  the 
firfl  draught  increafes  it  very  much  ;  for  it  will 
have  a  real  apparent  narcotic  effed;.  Perhaps  it’s 
pairing  quickly  into  the  blood  and  increafing  the 
fulnefs  of  the  blood  veffels,  efpecially  of  the 
brain,  may  be  the  caufe,  according  to  the  ufual 
theory  of  accounting  for  the  effects  of  Opmn. 

I  firfl:  obferved  this  effed;  on  myfelf,  who  have 
feeble  nerves,  but  afterwards  I  found  many  others 
aiTe(fled  in  the  like  manner,  thofe  particularly 
of  weak  fibres  and  delicate  habits.  I  don’t  know 
from  experience  that  this  has  any  bad  confequences : 
on  the  contrary  have  often  obferved  that  perfons 
thus  affeifled  by  it,  gained  ground  daily  in  their 
liealth.  If  the  tone  of  the  (olid  nervous  fyftem 
were  really  and  actually  impaired,  it  would  be 
eafiiy  difeovered  afterwards.  .. 

This  however  is  meant  of  hecflical  patients  ; 
for  I  have  known  it  have  lafling  rnjurious  effects 
on  fubjects  of  weak  nerves  who  were  not  confump- 
tive. 

1  have  met  with  (bme  cafes  of  perfons  fent  to 
life  it,  who  were  habitually  of  weak,  lax  fio- 
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machs,  that  daily  generated  large  quantities  of 
vifcid,  phlegmatic  crudities.  Whey  remarkably 
increafed  the  quantity  of  thefe,  brought  on  infla¬ 
tions  of  the  ftomach,  head-achs,  lownefs  of  fpi- 
rits,  feeblenefs,  appetite  quite  loft,  I  ordered 
them  immediately  to  quit  it.  One  Gentleman  by 
my  advice  went  to  Bath^  and  there  found  the 
v/ifti'd  for  remedy.  Thefe  perhaps  may  be  claf- 
fed  under  the  fecond  Head. 

It  is  not  however,  I  apprehend,  an  univerfal 
rule,  that  it  difagrces  with  ail  weak,  watery  blood- 
ded  fubjeds  j  if  they  are  confumptive,  quite 
otherwife  ;  but  if  not,  it  frequently  has  bad  eftedts. 
Indeed  I  imagine  it  abfurd  to  fend  ftich  to  it.  If 
they  want  a  reftorative,  let  them  ftay  at  home 
and  drink  Alleys  or  Mare’s  milk  with  Spa  water  ^ 
an  advice  I  have  given  with  fuccefs. 

3.  As  to  fanguine,  corpulent,  and  plethoric 
perfons,  it  may  be  alledged  that  fuch  feldom  or 
never  try  it :  the  contrary  however  Has  happened 
within  my  knowledge.  Such  frequently  come  to 
it,  chiefly  for  fcorbutic  ailments,  or  amufemcnt : 
and  if  they  would  pradtife  due  evacuations  and 
temperance,  might  reap  benefit:  but  this  is  not 
always  the  cafe,  as  appears  from  the  tragical  hif- 
tory  I  have  from  good  authority  related  above,  of 
the  unhappy  Claret-prone  gentleman  who  died 
apopledtic  on  fwilling  down  large  quantities 
both  of  Whey  and  Claret  on  the  fame  day. 

I  have  feen  cafes  of  plethoric  perfons.  Whey 
drinkers,  who  have  been  in  great  danger  of  over- 
fulnefs,  till  relieved  by  plentiful  evacuations,  which 
if  negledted,  fatal  confequences  followed.  An 
elderly  Gentleman  had  long  been  affedfed  with  a 
vertigo  and  dimnefs  of  fight :  unhappily  he  was 
fent  to  drink  whey.  In  a  morning  he  was  fudden- 
ly  feized  with  his  old  complaints  and  a  paralytic 
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weaknefs  of  one  fide.  I  accidentally  was  prefent, 
but  he  refufed  my  offered  afliftance,  would  not  lofe 
blood,  in  a  few  hours  he  was  feized  with  fhocking 
epileptic  fits,  which  in  one  night  gave  effedhial 
relief  from  all  worldly  cares.  I  diffedted  his  brain 
and  found  amongft  other  things,  a  Hydadid,  lying 
over  the  commifliire  of  the  optic  nerve,  apparently 
the  caufe  of  his  old  dimnefs  of  fight.  I  gave  it  as 
my  opinion,  that  the  Whey,  by  creating  a  plethora 
and  filling  this  and  other  fmall  hydadid  in  the 
brain,  was  the  caufe  of  his  fudden  fate.  It  feems 
to  me  a  very  proper  rule,  that  no  perfbn  affedted, 
or  even  threatned  with  Apoplexy,  Epilepfy,  Ver¬ 
tigo,  Palfy  or  any  of  their  fubdenominations, 
ought  to  make  free  with  Goat’s  whey :  That 
this  is  Piot  generally  known  is  evident,  from  feveral 
foeti  being  fent  to  it  by  phyficians  of  charadler,  as 
I  have  known,  and  the  above  is  an  inftance  to  this 
purpofe.  Thefe  difeafes  generally  are  owing  to  cau- 
fes  in  the  brain,  which  are  always  aggravated  or 
brought  into  action  by  fulnefs  of  the  blood  veflels. 
Even  tho’  they  fhould  be  complicated  with  con- 
fumptive  hedlic,  I  much  doubt  whether  Whey¬ 
drinking  be  fafc.  Briftol  water  feems  more  eligi¬ 
ble, 

Downpatrick,  July 
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ADVERTISEMENT. 


E  Compiler  of  the  foregoing  Trafis  begs  leave  td 
inform  his  ■  Sub f crib ers^  that  he  has^  for  fever dl 
years  pail  made  colleSiions  of  materials  towards  a  Spe-^ 
cimen  -of  a~  natural  Hiftory  of  the  'County  of  Dublin 
at  the  requefl  of  the  late  Phyficp-hiftorical  Society 
hut  as  he  is  well  ajjured  that  divers  particulars  with 
regard  to  various  Earths^  Clays,  Marls,  Sands,' 
Spars,  Cryjials,  Ores,  and  other  Mine'K  V  rnufi  have- 
efcaped  his  notice  ;  if  any  public  fpiritea  ferjons  who' 
may  be  willing  to  encourage  the  M^ork  will  furfdjh' 
him  with  any  notable  Specimen 'or  Specimens  of 
above  mentioned  or  other  Fojftls  found  in  this  County,  he^ 

will  endeavour  to  do  due  honour  to  fuch  communicdtidn^ 

■'  ...s-  :  -a  r- 
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